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?5 (57) Abstract; The present invention provides solid pharmaceutical compositions forimproved delivery of a wide variety of pharma- 
^ ceuiical active ingredients contained therein or separately administered. In one embodiment, the solid pharmaceutical composition 
"-^ includes a solid carrier, the solid carrier including a substrate and an encapsulation coat on the substrate. The encapsulation coat can 
^ include different combinations of pharmaceutical active ingredients, hydrophilic surfactant, lipophilic surfactants and triglycerides. 
In another embodiment, the solid pharmaceutical composition includes a solid carrier, the solid carrier being formed of different 
combinations of pharmaceutical active ingredients, hydrophilic surfactants, lipophilic surfactants and triglycerides. The composi- 
lions of the present invention can be used for improved delivery of hydrophilic or hydrophobic pharmaceutical active ingredients, 
^ such as drugs, numonals, cosmeceuticals and diagnostic agents. 
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SOLID CARRIERS FOR IMPROVED DELIVERY 
OF ACTIVE INGREDIENTS IN PHARMACEUTICAL COMPOSITIONS 



TECHNICAL FIELD - — - 

ui The present invention relates to phjamaceutical delivery systems for : u 
pharmaceutical active ingredients, such as drugs, nutritionals, cosmeceuticals, arid 
diagnostic agents. In particular, the present invention provides compositions and dosage 
forms including solid carriers for improved delivery of pharmaceutical active 
ingredients. 7 .. . .-. r , ••• 



5 BACKGROUND ART 



Hydrophobic active ingredients, aich as progesterone, j^closporine, itraconazole 
and glybtiride pres&t delivery challenges due to their poor aqueous solubility and slow 
dissolution raite.' S^wral commercial products of these hydrophobic drugs are available, 
15 the various products using different methods to try to enhance in vivo performance. One 
approach is size reduction by micromotion, such as in Prometirium (micrb'hized 
progesterone) and Micirbnase (micfonized glybuncte).' Other aj^&cHes include size 
reduction in emulsion formulations, such as in Sandimmune (cycloserine emulsion) and 
NeOral (cyclosporirit- microemulsion). These approaches suffer Mm several Y ^ 
) 20 disadvantages. Micronization/nanonization presents processing and stebility ch^lenges, 

as well as dissolution limitations, since the micronized/nanosized drug still possesses a 
high degree of crystallinity. Liquid formulations present drug precipitation and 
packaging challenges, due to solvent evaporation. Moreover, non-solid formulations are 
more prone to chemical instability and capsule-shell incompatibility, leading to the 
25 possibility of leakage upon storage. 

For hydrophilic active ingredients, the formulation challenges are different 
Although these compounds are readity soluble in the aqueous gastrointestinal 
environment, they are poorly absorbed, due to poor membrane permeability and/or 
enzymatic degradation. Surfactants and lipophilic additives have been reported to 
30 improve membrane permeability; see, e.g., LeCluyse and Sutton, "In vitro models for 
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selection of development candidates. Permeability studies to define mechanisms of 
absorption trihancemmt 9 \AdvcmcedD 163-183 (1997). 

However; these roih^itioib'Taii'^k^tab effective levels ami type oif enhancers for 
bioacceptable absorption enhancement Most solid dosage forms of hydrophilic active 
5 ingredients exhibit poor or nd absorption !of the active. Moreover, these non-solid 
formulations suffer from the disadvantages of chemical instability, leakage and capsule 
shell ^incompatibility as disclosed above. ( : t . .r fh ^ ^ , \ t ^ ; 

f Solid carriers for pharmaceutical active ingredients offer potential advantages 
over micronized drugs, emulsions or *6lubilized formulations. Solid 6attfcrs, typically 

1 0 of size less than about 2 mm, can easily pass through the stomach, thus making the 

performance less prone to gastric emptying variability. Further, the problems of leakage 
and other disadvantages of liquid formulations are not present in solid carrier 
formulations. To date, however, such solid carrier formulations generally have been 
limited to a few specific drugs, due to difficulties in formulating appropriate 

15 drug/excipient compositions to effectively coat the active ingredient onto a carrier 

; : «* K * "f ' ' ; '*": ; '.« s j! if*?* »' Vv*! *Sv?. J .".:* ,5.;;. -r -7 TP- * v .:>".>. : i jus"-- 

particle. „ 

j _ ^5^112(^^9^^; soli^d. .dosfi^c^ foniis of hydrophobic active ingredients, such as 
tablets, or multiparticulates in capsules, often exhibit slow and incomplete dissolution 
and subsequent absoiption. .These formulations often show a high propensity for r 
20 biovariability and food intera:tipns of the active ingredient, resulting in restrictive 
compliance^abeling requirements. 

Due to the slow dissolution and dependence on gastric emptying, solid dosage 
forms often delay the onset of some hydrophobic active ingredients. 

Thus, there is a need for pharmaceutical compositions and dosage forms, and 
25 methods therefor, that do not suffer from the foregoing disadvantages. 

DISCLOSURE OF THE INVENTION 

It is an object of the invention to provide solid pharmaceutical compositions 
having active ingredients in a rapid dissolvable and more soiubilized state therein! 
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having more sustained and complete solubilization upon administration to a patient 

w. is'anotber object of the invention to provide solid ^ pKamaceutical compositions 
capable of delivery a wide variety of pharmaceutical active ingredients. . 

It is another object of the invention to provide solid pharmaceutical compositions 
of coated substrate materials without the need for binders. 

It is another object of the invention to provide solid pharmaceutical compositions 
10 having increased chemical stability of the active ingredient. 

* It is another object of the invention to provide solid.pharmaceutical compositions 
.capable of improving the absorption and/or bioavailability of a pharmaceutical active 

.j, . It is another object of the invention to provide solid pharmaceutical compositions 



15 naving ocucr proictuun ui uic upper gasiruinicsunai iraci irum untoward enecis oi 
active ingredient 

. It is another object of the present invention to provide solid pharmaceutical 
compositions capable of improving the palatability of or masking the taste of unpalatable 
pharmaceutical active ingredients. . . ... , 

20 In accordance with these and other objects, the present invention provides solid 

pharmaceutical compositions for improved delivery of a wide variety of pharmaceutical 
active ingredients contained therein or separately administered. 

In one embodiment, the solid pharmaceutical composition includes a solid 
carrier, the solid carrier including a substrate and an encapsulation coat on the substrate. 
25 The encapsulation coat includes at least one ionic or non-ionic hydrophilic surfactant. 
Optionally, the encapsulation coat can include a pharmaceutical active ingredient, a 

lipophilic component such as a lipophilic surfactant or a triglyceride, or both a 

&h?&\£\&*r** fern l ; u^£v^ ? r-it^:^ ^vteffSti. ^ 

pharmaceutical active ingredient and a lipophilic component 

In another embodiment, the solid pharmaceutical composition includes a solid 
30 carrier, the solid carrier including a substrate and an encapsulation coat on the substrate. 
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The encapsulation coat includes a lipophilic component, such as a lipophilic surfactant or 
a triglyceride. Optionally, the encapsulation coat can include a pharmaceutical active 
ingredient, an ionic or non-ionic hydrophilic surfactant, or both a pharmaceutical active 
ingredient and a hydrophilic surfactant. 

5 In another embodiment, the solid pharmaceutical composition includes a solid 

carrier, the solid carrier including a substrate and an encapsulation coat on the substrate. 
The encapsulation coat includes a pharmaceutical active ingredient and an ionic or non- 
ionic hydrophilic surfactant; a pharmaceutical active ingredient and a lipophilic 
component such as a lipophilic surfactant or a triglyceride; or a pharmaceutical active 
10 ingredient and both a hydrophilic surfactant arid a 

In another embodiment, the solid pharmaceutical composition includes a solid 
carrier, wherein the solid earner is formed of at least two components selected from the 
group consisting of pharmaceutical active ingredients; ionic or non-ionic hydrophilic 
surfactants; and lipophilic components such as lipophilic surfactants and triglycerides. 

15 ' i! 'Inb&e^^ 

solid pharmaceutical compositions; ancl methods of using the solid pharmaceutical 
compositions. 

' these and other objects ahii jQ^tine^dlf tHe presoitlnventioii wli become more 
fully apparent from the following 'description and appended claims, or may be learned by 
20 the practice of the invention as set forth hereinafter. 



BRIEF DESCRIPTION OF THE DRAWINGS 

In order to illustrate the manner in which the above-recited and other advantages 
and objects of the invention are obtained, a more particular description of the invention 
25 briefly described above will be rendered by* reference to specific embodiments thereof 
which are illustrated in the appended drawings. Understanding that these drawings 
depict only typical embodiments of the invention and are not therefore to be considered 
to be limiting of its scope, the invention will be described and explained with additional 
specificity and detail through the use of the accompanying drawings in which: 
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- Figure 1 is a grkph showing the extent of dissolution/release of glyburide as a 
fraction of time for a composition according; to the present invention and twcT prior art 
compositions" v 

r .v..-./ s : : \^ :.. 

Figure 2A is a graph showing the extent of dissolution/release of progesterone as 
5 a function of time for two compositions according to the present invention and the pure 
bulk drug. . **:^^*/ ^U^U^-^^^iX^^ 

- : Figure 2B is a graph showing the extent of disisolulBon/r^le^e of progesterone as 
a function of time for two comiwsitiohs of the present iiw v *" 

commercial formulation of progesterone, and the pure^ulk^lrug. " 
10 - Figure 3 is a graph showing the extent of dissolution/release of omeprazole as a 
function of time for two compositions according to the present invention and a prior art 
composition. ' 1 ~ r ' % '* ' " " ~" r " - r* - 

MODES FOR CARRYING OUT THE INVENTION 

15 The present invention provides $olid pharm^utic^ 

delivery of a wide variety of pharmaceutical active ingredients contained therein or 

includes a solid carrier, the solid carrier including a substrate and an encapsulation coat 
on the substrate. The encapsulation coat can include different combinations of 

20 pharmaceutical active ingredients, hydrophilic surfactant, lipophilic s^factants and 
triglycerides. In another embodiment, the solid pharmaceutical composition includes a 
solid canier, the solid carrier being formed of different combinations of pharmaceutical 
active ingredients, hydrophilic surfactant, lipophilic surfactants and triglycerides. These 
and other embodiments, as well as preferred aspects thereof, are described in more detail 

25 below. 

It should be appreciated that any of the components of the compositions of the 
present invention can be used as supplied commercially, or can be preprocessed by 
agglomeration, air suspension chilling, air suspension drying, balling, coacervation, 
comminution, compression, pelletization, cryopelletization, extrusion, granulation, 
30 homogenization, inclusion complexation, lyophijization, melting, mixing, molding, pan 
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coating, solvent dehydration, sonication, spheronization, spray chilling, spray 
congealing, spray drying, or othcg processes known in the art The various components 
can also be pre-coated or encapsulated. These various processes and coatings are 
described in more detail below. 

1. Pharmaceutical Active Ingredients 

In the^efnh^iments of the present invention which include active ingredients, the 
active ingredients suitable for use in the pharmaceutical compositions and methods of the 
present invention are not particularly limited, as the compositions are 

J o capable of effectively delivering a wide variety of active ingredients. .The active 
ingredient can be hydrophilic, H^^hUic, amphiphilic or hydrophobic, and can be 
solubilized, dispersed, or partially solubilized and dispersed, in the encapsulation coat. 
Alternatively, the active ingredient can be provided separately from the solid 
pharmaceutical composition, such as for co-administration. Such active ingredients can 

1 5 be any compound or mixture of compounds having therapeutic or other value when 
administered t&Mfiiiixial, particularly to a mammal, siicti as drugs, nutnents, 
cosmeceiiticais, : diagnostic agents, nutritional agents, and #e like: 7 It should be 
appreciated that this Categorization of an active : ingredient as hydrophilic or Hydrophobic 
may change, depending upon the particular salts, isbmers, Analogs and defivlatives used. 

20 In one embodiment, the active ingredient agent is hydrophobic. Hydrophobic 

active ingredients are compounds with little or no water solubility. Intrinsic water 
solubilities (L e., water solubility of the unionized form) for hydrophobic active 
ingredients are less than about 1% by weight, and typically less than about 0.1 % or 
0.01% by weight. In a particular aspect of this embodiment, the active ingredient is a 

25 hydrophobic drug. In other particular aspects, the active ingredient is a nutrient, a 
cosmeceutical, a diagnostic agent or a nutritional agent 

Suitable hydrophobic active ingredients are not limited by therapeutic category, 
and can be, for example, analgesics, anti-inflammatory agents, anthelmintics, anti- 
arrhythmic agents, anti-bacterial agents, anti-viral agents, anti-coagulants, anti- 

30 depressants, anti-diabetics, anti-epileptics, anti-fiingal agents, anti-gout agents, anti- 
hypertensive agents, anti-malarials, anti-migraine agents, anti-muscarinic agents, anti- 
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nedpliasticragents, erectile dysfunction improvement agents, immimo^ppressants, anti- 
protozoal agentsi'anti-thjrold agents, anxiolytic agerits^sedafives, h^hbti 
neuroleptics;, p-Blck:kere, r c^diac inotropic agehts; coirti^ diuretic^, anti- 
parkinsonian agents,' gastro-infetinal agents, hiirt^riii receptor aii^ 
lipid reg^ilatiii^ Sgwits, anti-anginal agents, cbx-2 i^T>ii?ors, leu inWbitoirs,' 
macrolid^,- muscIel-elaxlMts/nutritio agents, opioid analgesics, protease inhibitors, 
sex horinones, stim(Bai^ 7 mxikle relaxa^ agents, 



t r>r cbghitS6h ehhiaricere^d-iirink^ incontiriehce agents^ hiitntibh^l oiK Wti-I^ign 
( ' prostate hyp^opliy ^i^ents^' essential fatty acids; iron-essential jfatty acids,' ami mixtures 

10 thereof M ^ ' 2 « :,w *' < A ™ ! n:iv -' , " a ^ ' 

Specific, non-limiting examples of suitable hydrophobic active ingredients are: 

^>i^: v ^Jir.v> 'V^fci-- ivlS:Wn f'l^n-;: o-.,;:- ^W^/*:: ^^ii^-r-r : 
acutretin, albendazole, albuterol, aminogluthemide, amiodarone, amlodipine, 

amphetamine/ imphotiOTcin'S^ atdrvastatihi aSov^qiiohe, aatfcrobyciri, ? baclofen, 

beclcto^SOTe^ehezepnl,: tenzdnatate; be^M^n^ii^ytahiiie, feudwomde, 

1 5 bupropion, busulphari, butenafine, calcifediol, (^(ciprotiene, calcitriol, campfbtbecan, 
candesartan, capsaicin, carbamezepine, carotenes, celecoxib, cenvistatin, cetnzme, 
chloipHenirainihe; cholecalciferoi, cilosfeoircimetidine, cinharizine, ciprofloxacin, 
cisapride, clarithromycin, clemastine, clbmipHene; domipramirie/ clopidrogel, ^ codeine, 
■'■ coeni^e iV 

20 dexchlophmranihe, diclofenac , dicdimaxol, digoxin/dihydro epi^drbsterohe, " ' 
J dihydroergbtariiirie, dihydrotachysterdl, dirithroiiybin, donepezil, efavirenz, eposartan, 

ergocalciferol, ergotaniine, essential fatty acid sources, etodolac, etbpbsiide, famotidine, 
fenbfibrate,fentariyl, fexofenadine, finasteride, fluconazole, flurbiprofen, fluvastatin, 
fosphenytiori; frovatriptah, furazoiidohe| gabapehtiri, gemfibrozil, glibenclamide,' 

25 glipizide,' glybiiride, glyraepridd, griseofiilvin, halofaritrin*, ibuprbfen, irbesaitan, 
irinotecan, isosorbide dinitrate, isbtreinoin, itraconazole, ivermectin, ketoconazole, 
ketorolac; lamotrigine, Ianbsprazole, leflundmide, lisinopril, loperamide, loratadine, 
lov^tatin, L-thryro^ 

mefloquine; megesterol acetate, methadone, meihbxsalen, metronidazole, metronidazole, 
30 miconazole, midazolam, rriiglitbl, minoxidil, mitoxaritrone, montelulcas^ habiumetone, 
nalbuphine, riaratiptan, nelfiriavir, nifedipine, riilsolidipine, niliitanide, nitrofurantoin, 
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nizatidine, omeprazole, oprevelkin, osteradiol, oxaprozin, paclitaxd, paricalcitol, 
paroxetine, pent^cm^^ pravastatin, prednisolone, probucol, 

progesterone, pseudp^phedrine, pyridostigmine, rabeprazple, ralpxifene, refocoxib, 
rep^glinide, rifabutine, rifapentine, rimexolone,.ritanoyir, rizatriptan, rosigiltazone, 
5 saquinavir, sertraline, sibutramine, sildenafil citrate, simvastatin, sirolimus, . ; . 
spironolactone, sumatriptan, tacrine, tacrolimus, tamoxifen, tamsulosin, targretin, 
ta^otene, telrasar^ terbinafine, terasi^ tetrah^drocaim 

ticlidopine, tirofibran, tizanidine, topiramate, topotecan, toremifene, tramadol, tretinoin, 
troglitazone, trovafloxacin, ubidecarenone, valsartan, venlafaxine,jyertoporfin, 
!0 vigabatrin, vitamin A, vitamin D, vitamin E, vitamin K, zafirlukast, zileuton, 



zoimitripian, Zolpidem, and zopicione.ki 



course, salts, isomers and derivatives of the 



above-listed hydrophobic active ingredients may also beused, as well as mixtures. 

t Among the above-listed hydrophobic active injpedients,^ 
mgij^e^ include: acutretin, % d^nd^le, albuterol, Minpglu^emide, amiodarpne, 
)5 aidodipine, ^pte^ azitlvomycin, 
brclofen, bei^natote, bi^ calciprptiene, 
caJdtipl^ > <^ptotfuM^ capsaicin, carbamezepine, carotenes, celecpxib, ceriyistatin, 
chlorpheniramine, cholecaliferol, cimetidine, cinnarizine, ciprofloxacin, cisapride, 
citrizine, clarithromycin clemastine, clpmiphOTe, codeine, coenzyme Q 10, cyclospprine, 

20 danazol, dantolm, ^chlpphe^ramine, diclofenac, digoxin, dihydrp. epiandrosterone, 
dihydroergotemine, dihyrotachysterpl, dirithromycin, donepezil, efayirenz, , 
ergocaiciferol, ergotamine, essential fatty acid sources, etodplac, etpposide, famotidine, 
fenofibrate, fentanyl, fexofeMdine, finasteride, flucanazole, flurbiprofen, fluvastatin, 
fosphenytion, frovatriptan, furzolidone, gabapentin, gemfibrozil, glibenclamide,- 

25 glipizide, glyburide, glymepride, griseoful vin, halofantrine, ibuprofen, irinotecan, ■ * 

isotreinoin, itraconazole, ivermectin, ketoconazple, ketorolac, lamotrigine, lanosprazole, 
leflunomide, jopei^ide, loratadine, loyastatin, Mliryroxine, lutein, lycopene, 
mefepristone, mefloquine, megesterol acetate, methdone, methpxsalen, metronidazole, 
metromdazole, miconazole, midazolam, miglitol, mitoxantrone, mmedroxyprogesterone, 

30 montelukast, nabumetone, nalbuphine, naratiptan, nelfinavir, nilutanide, nifrofurantoin, 
nizatidine, omeprazole, osteradiol, oxaprozin, paclitaxel, paricalcitol, pentazocine, 
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pidglit^pne, pizofetin, pravastatin; probucol, progesterone, pseudo^hedrine, 
pyridostigmine, rabeprazole, raloxifene, refocoxib, repaglinide, rifabutine, rifapentine, 
rimexoioiie, ntanbvir^ ^ rkatriptan, rosigiltaa>ne, saquinavir, sibutramine, sildenafil 
citrate^ simvastatin, sirolimus, spironolactone, sumatriptan, tacrine, tacrolimus, 

5 tobraffeit tamsulosin, targretin, tazarbteiie, teniposide, terbinafine, 

tet^ydrocanhabinol, tiagabine, tizanidine, tbpiramate, topotecan, toremifene, tramadol, 
fretinoinrtrogiitazone, trovafloxacin, vertoporfin, vigabatrin, vitamin A, vitamin D, 
vitamin E, vitamin K, zafirlukast, zileuton, zolmitriptan, Zolpidem, zopiclone, 
phaimaceiitically acceptable salts, isomers and derivatives thereof, and mixtures thereof. 

10 PafdciilsWy preferred hydrophobic-active ingredients indude: acutretin, 

albuterbl, aminogluthemide, amiodarone, amlodipine, amprenavir, atoryastatin, 
atovaquone, baclofen, benzonatate, bicalutanide, busiilphan, calcifediol, calciprotiene, 
calcitriol, camptothecan, capsaicin, carbamezepine, carotenes, celecoxib, 

■ ,-, ;•, r. - » •.: . •• •• • ■■ -^i -*\ . '-••t ./'^ •' • •• 

chlorpheniramine, cholecaiiferol, cimetidine, cinnarizine, cisapride, citrizine, clemastine, 
15 coenzyme QlO, cyclosporin, danazol, dantrolene, dexchldpheniramine, diclofenac, 

•• •i»:*:r>;rsfiG - ^ '■' ''"^ {fas.\,Jl ' "■ 

dihydro epiandrosterone, dihydroergotamine, dihyrotachysterol, efavirenz, 
ergocalciferol, ergbtamine, essential fatty acid sources, etodolac, etoposide, famotidine, 
fenofibrate, fexofenadine, finasteride, flucanazole, flurbiprofen, fosphenytion, 
frovatriptan, furzolidone, glibenclamide, glipizide, glyburide, glymepride, tbuprofen, 

20 irinotecan, isotreinbin, itraconazole, ivermectin, ketocbnazole, ketorolac, lamotrigine, 
laribsprazbie, leflunomide, loperamide, loratadine, lovastatiri, L-thryrdxine, lutein, 
lycopene, medroxyprogesterone, mefepristone, megesterol acetate, methoxsalen, 
metronidazole, metronidazole, miconazole, miglitol, mitoxantrone, montelukast, 
nabumetbne, naratiptan,.nelfmavir, nilutanide, nitrofurantoin, nizatidine, omeprazole, 

25 osteradiol, oxaprozin, paclitaxel, paricalcitol, pibglitazpne,^ pizofetin, pranlukast, 
probucol, progesterone, pseudo-ephedrine, rabeprazole, raloxifene, refocoxib, 
repaglinide, rifabutiiie, rifapentine, rimexolone, ritaiibvir, rizatript^i, rosigiltazone, 
saquinavir; sildenafil citrate, simvastatin, sirolimus, tacrolimus,.^ 
targretin, tazarotene^ tenipbside, terbenafirie, : tetrahydrocannabinol, tiagabine, tizanidine, 

30 topiramate, topotecan, toremifene, tramadol, tretinoin, troglitazone, trovafloxacin, 
■ ubidecarenone, vigabatrin, Vitamin A, vitamin D, vitamin E, vitamin K, zafirlukast, 
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zileuton, 2olmitriptan, pharmaceutical^ acceptable salts, isomers and derivative thereof, 
and mixtures thereof. 

Most preferred hydrophobic active ingredients incliicle: amlodipine, amprenavir. 
atorvastatin, atovaquone, celecoxib, cisapride, coenzyme Q10, cyclosporine, famotidine, 
fenofibrate, fexofenadine, finasteride, ibuprofen, itraconazole, lanosprazole, loratadine 
lovastatin, megesterol acetate, montelukast, nabumetone, nizatidine, omeprazole 
oxaprozin, paclitaxel, paricalcito], pjoglitazdne, pranlukast, progesterone, pseudo- 
ephedrine, rabeprazole, rapamycin, rcfocoxib, repaglinide, rimexolone, ritanovir, 

rosightazone, saquinavir, sildenafil citrate, simvastatin, sirolimus, tacrolimus, 

. tr.\ii>'\; ■■ Jo« •• .-re; v t ?ie .ULsfl ^;;K*xija.viiiioujy..i;: »:-...■* ■;. 

tamsulosin, tenyposide, terbenafine, tetrahydrocannabinol, tiagabine, tizanidine, 

tramadol, trogHtazone, vitamin A, V f ^^ n - » vitasnin E, zafirluka'st, zileuton, 
pharmaceutical^ acceptable saJt^ is^ers aiitfl^ thereof. 

In another embodiment, the active ingredienUs hySo^ulic, Amphophilic 
compounds are also included within the class of hydrophilic active ingredients. 

Apparent water solubilities for hydrophilic active ingredients are greater than about 0.1% 

x :!-;h;ir;i" -^-r^'^-O^r:;. • *.ii:l'ji:c:> . v sftnoc-'Oiav-* .Urj -::y-.'.:3,, ■ ' • 
by weight, and typically greater than about 1% by weight. In a particular aspect of this 

embodiment, the hydrophilic active ingredient is a hydrophilic drug. In other particular 

aspects, the hydrophilic active ingredient is a cosmeceutical, a diagnostic agent, or a 

nutntional agent ,, if , , . 



J'. /.V 



Suitable hydrophilic active ingredients are not limited by therapeutic cateeorv 
and can be, for example, analgesics, Mti-inflammatory age;nts, anthelmintics, and- 
arrhythmic agents, anti-bacterial agents, anti- viral agents, anti-coagulants, anti- 
depressants, anti-diabetics, anti-epileptics, anti-fungal agents, anti-gout agents, anti- 
hypertensive agents, anti-malarials, anti-migraine agents, anti-muscarinic agents, anti- 
neoplastic agents, erectile dysfunction improvement agents, immunosuppressants, anti- 
protozoal agents, anti-thyroid agents, anxiolytic agents, sedatives, hypnotics, 
neuroleptics, Q-Blockers, cardiac inotropic agents, corticosteroids, diuretics, anti- 
parkinsonian agents, gastro-intestinal agents, histamine receptor antagonists, keratolytics, 
lipid regulating agents, anti-anginal agents, cox-2 inhibitors, leucotriene inhibitors, ' 
macrolide^ ..muscle relaxants, nutntional agents, opioid analgesics, protease inhibitors, 
sex hormones, stimulants, muscle relaxants, anti-osteoporosis agents, anti-obesity agents, 
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cognition enhancers, ahti-iiririiary incontinence agents, nutritional oils, anti-benign 
; ; prostate hypertrophy agents > essential fatty &cids, noh^sential fatty acids, and mixtures 
thereof. " : - v - »*. 

" " ' v Likewise, the hydrophilic active ingredient can be a cytokine, a peptidomimetic, 
5 a ^ peptide,^ jprotein, a toxoid, a serum, an antibody, a vaccine, a nucleoside, a nucleotide, 
a portion of genetic material, a nucleic acid, or a mixture thereof. 

Specific, non-limiting examples of suitable hydrophilic active ingredients 
include: acarbose; acyclovir; acetyl cysteine; acetylcholine chloride; alatrofloxacin; 
alendronate; alglucerase; amantadine hydrochloride; ambenomium; amifostine; amiloride 
hydrochloride; aminocaproic acid; amphotericin B; antihemophilic factor (human); 
antihemophilic factor (porcine); antihemophilic factor (recombinant); aprotinin; 
asparaginase; atenolol; atracurium besyiate; atropine; azithromycin; aztreonanx; BCG 
vaccine; bacitracin; becalennm; belladona; bepridil hydrochloride; bleomycin sulfate; 
calcitonin human; calcitonin salmon; carboplatin; capecitabirie; capreomycin sulfate; 
1 5 cefamaridote nafate*; cefazolin sodium; cefepime hydrochloride; cefixime; cefonicid 
sodium; cefoperazohe; cefotetan disodium; cefotoxime; cefoxitin sodium; ceftizoxime; 
ceftriaxone; cefurdxime axetil; cephalexin; cephapirin sodium; cholera vaccine; chrionic 
gonMotropin; cidofovir; cisplatin; cladribine; clidinium bromide; clindamycin and 
clindamycin derivatives; ciprofloxacin; clondronate; colistimethate sodium; colistin 
20 sulfate; cortocotropin; cosyntropin; cromalyn sodium; cytarabine; daltoperin sodium; 
danaproid; deferoxamine; denileukin diftitox; desmopressin; diatrizoate megluamine and 
diatrizoate sodium; dicyclomine; didanosine; dirithromycin; dopamine hydrochloride; 
dornase alpha; doxacurium chloride; doxorubicin; editronate disodium; elanaprilat; 
enkephalin; enoxacin; enoxaprin sodium; ephedrine; epinephrine; epoetin alpha; 
5 erythromycin; esmol hydrochloride; factor IX; famciclovir, fludarabine; fluoxetine; 
foscarnet sodium; ganciclovir; granulocyte colony stimulating factor, granulocyte- 
macrophage stimulating factor, growth hormones- recombinant human; growth 
hormone- bovine; geritaniycin; glucagon; glycbpyrolate; gonadotropin "releasing hormone 
and synthetic anSo^thereof; GnRH; gonadoreiin; grepafloxacin; hemophilus B 
) conjugate vaccine- Hepatitis A virus vaccine inactivated; Hepatitis B virus vaccine 
inactivated; heparin sodium; indinavir sulfate; influenza virus vaccine; interleukin-2; 
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interleukin-3; insulin-human; insulin lispro; insulin procine; insulin NPH; insulin aspart; 
insulin glargine; insulin detemir, interferon alpha; interferon beta; ipratropium bromide; 
isofosfamide; Japanese encephalitis virus vaccine; lamivudine; leucovorin calcium; 
leuprolide acetate; levofloxacin; lincomycin and lincomycin derivatives; lobucavir; 
lomefloxacin; loracarbef; mannitol; measles virus vaccine; meningococcal vaccine; 
meno tropins; mephenzolate bromide; mesalmine; methanamine; methotrexate; 
methscopolamine; metfon^ hydrochlqri metroprolol; mezocillin sodium; 
mivacurium chloride; mumps viral vaccine; nedocromil sodium; neostigmine bromide; 
neostigmine methyl sulfate; neutontin; norfloxacin; octreotide acetate; ofloxacin; 
olpiadroriafe; oxytocin; pamidronate disodium; pancuronium bromide; paroxetine; 
peflcxacin; pentamidine isethicnatc; pentostatin; pentoxifylline; pcriciclovir; 
pentagastnn; phentolamine mesylate; phenylalanine; physostigmme salicylate; plague 
vaccine; piperacillin sodium; platelet derived growth factor-human; pneumococcal 
\raccine ^ live (OPV); 

polymixinB sulfate; pralidoxine chloride; pramlintide; pregabahn; propofenone; 
properithalinb bromide; pyridostigmine bromide; rabies vaccine; residronate; ribavarin; 
rimantadine hydrochloride; rotavirus vaccine; salmetrol xinafoatc; sincalide; small pox 
vaccine; solatol; somatostatin; spairfloxacin; ispectinomycin; stavudine; streptokinase; 
streptozocin; suxamethomum chlonde; tacrine hydrochloride; tcrbutalme sulfate; 
thiopeta; ticarcillin; tiludroriate; timolol; tissue type plasminogen activator, TNFR fc; 
TNK-tPA; trandolapril; trimetrexate gluconate; trospectinomycin; trovafloxacin; 
tubocurarine chloride; tumor necrosis factor; typhoid vaccine live; urea; urokinase; 
vancomycin; valaciclovir, valsartan; varicella virus vaccine live; vasopressin and 
vasopressin derivatives; vecoronium bromide; vinblastin; vincristine; vinorelbine; 
vitamin B12 ; Warfarin sodium; yellow fever vaccine; zalcitabine; zanamavir, 
zolandronate; zidovudine; pharmaceutically acceptable salts, isomers and derivatives 
thereof; and mixtures thereof. 

Among the above-listed hydrophilic active ingredients, preferred active 
ingredients include acarbose; acyclovir; atracurium besylate; alendronate; alglucerase; 
amantadine hydrochloride; amphotericin B; antihemophilic factor (human); 
antihemophilic factor (porcine); antihemophilic factor (recombinant; azithromycin; 
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calcitonin human; calcitonin salmon; capecitabine; cefazolin sodium; cefonicid sodium; 
cefoperazone; cefoxitin sc^ 

chrionic gohadbtrdpin; cidbfbvir/cladribihe ^ clindamycin and clindamycin derivatives; 
cortocotropin; cosyhtropin; troihalyri sodium; cytarabihe;'daltapOTh sodium; daraproid; 
desmopressin; didanosine; dinthromycm; editronate disodiiim; enoxaprin sodium; 
epoetin alpha; factor IX; famiciclbVin fludarabirie; fbsdalrnet sbdiiim; garicibid vir, 
granulocyte colony stmiuh&iig factor; j^uloc^m^r^^ factor, 
jgfbwth hormones- recombinant hum^fgrowth hoimone-Bdvine; gehtamycin; glucagon; 
gonadotropin releasing hoirmbrie and Synthetic analogs thereof GnRH; gonadbrelin; 
hemophilus B conjugate Va^ inadSvated; Hepatitis B virus 

vaccine inactivated; heparin sodium; indinavir sidfot^i^ueiiiii vihi^ vacxirie; ' 
interleukin-2; interieukin-3; insulin-human; insulin lispro; insulin procine; insulin NPH; 
insulin aspart; insulin glargine; insulin detemir; interferon alpha; interferon beta; 
iprattopium bromide; isofosfamide; lamivucUne; leucoyorin calcium; leuprolide acetate; 
, lincomycin and Hncomycin depy?^ sodium;^ 
. neostigmine bromide; neosti^nine me^yUulfate; neutontin; octreotide acetate; 
olpadronate; pamidronate dispdium; pancuronium bromide; pentamidine isethionate; 
p?ntog^^in^ physostigniine salicylate- ppUovirus i jvaccine live (OPV); pyridostigmine 
bromide; residronate; ribayarin; ^amadine hydrochloride; rotavirus Vjaccine; salmetrol 
xinafoate; somatostatin; spectipomycin; stayudine; streptokinase; ticarcillin; tiludronate; 
tissue type plasminogen activator, TNFR:Fc; TNK-tPA; trimetrexate gluconate; . 
trospectinomycin; tumor necrosis factor; typhoid vaccine live; urokinase; vancomycin; 
valaciclovir, vasopressin and vasopressin derivatives; vinblastin; vincristine; vinorelbine; 
warfarin sodium; zalcitabine; zanamavir; zidovudine; pharmaceutical^ acceptable salts, 
isomers and derivatives thereof; and mixtures thereof. ; 

Most preferred hydrophilic active ingredients include acarbose; alendronate; 
amantadine hydrochloride; azithromycin; calcitonin human;.calcitonin salmon; 
ceftriaxone; cefuroxime axetil; chrionic gonadotropin; cromalyn sodium; daltaperin 
sodium; danaproid; desmopressin; didanosine; editronate dispdium; enoxaprin sodium; 
epoetin alpha; factor DC; famiciclovir; foscarnet sodium; ganciclovir; granulocyte colony 
stimulating factor; granulocyte-macrophage stimulating factor, growth honnones- 
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rccombinant human; growth, hormone- Bqyijie; gjucagon; gonadotropin releasing 
hormone and synthetic analogs thereof; GnRH; gonadorelin; heparin sodium; indinavir 
sulfate; influenza virus vaccine; interieukin-2; interleukin-3 ; insulin-human; insulin 
lispro; insulin procine interferon alj>ha; interferon beta; leuprolide acetate; metformin 

5 hydrochloride; nedocroniil sodium; nep^tigmine toomide; neostigmine methyl sulfate; 
neutontin; octreotide acetate; olpadronate; pamidronate disodium; residronate; r 
rimantadine hydrochloride; salmetrol xinafoate; somatostatin; stavudine; ticarcillin; 
ttfudronate; tissue type plasminogen.actiyator, > TOpK:Fc; .T^-tf ^.tuqor necrosis 
factor, typhoid vaccine live; vancomycin; yaladclovir, vasopressin and vasopressin ) 

I o derivatives; zalcitabine; zanamavir, zido>f udine; phannaceutically acceptable salts, 
isomers and derivatives thereof; and mixtures thereof. . f : »,„. 

,f"'V,!.V -i^i ,.-.V. ! - ; ' • - " ' ' 1 * 



i tr »2.. Surfactants , ;y . ■ «. ■ t ,.^^f&. . ■ \ ' < ' ; 

r Various embodiments* of the invention, as described in more (detail below, include 
15 a hydrophilic surfactant. Hydrophilic Surfactants can be used to 1 provide any of several 
advantageous characteristics to the compositions^ including: increased solubility of the 
: artive ihgrediernt in the solid carrier; improved dissolution of the Active ingredient; 
improved solubilization of the active ingredient upon dissolution; enhanced absorption 
i v and/or bioavailability of thi active irigredietit, particularly a hydrophilic active 
20 , ingredient; and improved stability, both physical and chemical; of the active ingredient. 
The hydrophilic surfactant can be a single hydrophilic surfactant or a mixture bf 
hydrophilic surfactants, and can be ionic or non-ionic. 

Likewise, various embodiments of the invention include a lipophilic component, 
which can be a lipophilic surfactant, including a mixture of lipophilic surfactants, a 
25 • triglyceride, or a mixture thereof The lipophilic surfactant can provide any of the 
advantageous characteristics listed above for hydrophilic surfactants, as well as further 
enhancing the function of the surfactants. These various embodiments are described in 
more detail below. For convenience, the surfactants are described in this section, and the 
triglycerides in the section that follows. ' 
30 As is well known in the art, the terms "hydrbphilic" and "lipophilic" are relative 

terms. To function as a surfactant, a compound must necessarily include polar or 
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charged hydrbpKilic moieties as well as non-polar hydrophobic (lipophilic) moieties; i.e., 
a surfactant compound must be amphijphilibr Ah empirical parameter commonly used to 
characterize die relative hydrophilicity and lipoiphilicity of rion-ionic amphiphilic 
compounds is the hydrojrfiilic-lipophilic balance (the "HLB" value). Surfactants with 
lower HLB values are more lipophilic, arid have greater solubility in oils, whereis ' " ' 
surfactants with higher HLB Values m« more hydrbphilic, and have greater solubility in 
aqudouisoli&oHS^^ ' ^ N ' - S( . .-; \:.,^-yr : . '■:]. .. :i: .» . rr^-.- j. 

Using HLB values as a rough gmieVhydrophilic surfactants are generally 
considered to be those compounds having an HLB value greater than about 10, as well as 
anionic, bationic, or zwitterionic compounds fot which the HLB scale lis hot generally 
applicable. SimilaSriy, lipophilic surfab&nts are compounds having an HLB 'valueless 
thanabbutlO; ^ ^ : - ; v f 1 ' ^ 1 ■ ' ' : - \' l ' 

It should be appreciated that the HLB value of a surfactant is merely a rough 
guide generally used to enable formulation of industrial, pharmaceutical and cosmetic 
emulsions. For many important surfactants; includingseveral pblyethoxylated 
surfactants, it has been reported that HLB yalues can differ by as much as about 8 HLB 
units, depending upon the empirical method chosen to determine the HLB Value (Schott, 
J. Phqrm. Sciences, 79(1), 87-88 (1990)).,. Likewise, for certain polypropylene oxide 
containing block copolymers (poloxamers, available commercially as PLURONIC® 
surfactants, BASF Corp.), the HLB yalues niay not accurately reflect the true physical 
chemical nature of the compounds. Finally, commercial surfactant products are 
generally not pure compounds, but are often complex mixtures of compounds, and the 
HLB value reported for a particular compound may more accurately be characteristic of 
the commercial product of which the compound is a major component Different 
commercial products having the same primary surfactant component can, and typically 
do, have different HLB values. In addition, a certain amount of lot-to-lot variability is 
expected even for a single commercial surfactant product. Keeping these inherent , 
difficulties in mind, and using HLB values as a guide, one skilled in the art can readily 
identify surfactants having suitable hydrophilicity or Upophilicity for use in the present 
invention, as described herein. 
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Surfactants can be any surfactant suitable for use in pharmaceutical compositions. 
Suitable surfactants can t>e ^onic,.cationic, zwitterionic or non-ionic. Such surfactants 
can be grouped into the following general chemical classes detailed in the Tables herein. 
The HLB values given in the Tables below generally represent the HLB value as 
5 reported by the manufacturer of the conesponding commercial product In cases where 
more than one commercial product i? listed, . the HLB value in fte. Tables is the value as 
reported for one of the commercial products, a rough average of the reported value?, or a 
value that, in the judgment of the present inventors, is more reliable.. t 

It should be emphasized that the invention is. not limited to the surfactants in the 
10 Tables, which show representative, but not .exclusive, lists of available surfactants. In 
addition, refined, distilled or fractionated surfactants, purified fractions thereof, or re- 
esterified fractions, are also within the scope of the invention, although not specifically 
listed in the Tables. : ' , t 

15 • 2.h.,{\ t .Poly^pxylat^Patty^jd^ . ; .-. : - 

s Although polyethylene glycol (PEG) itself does not function as a surfactant, a 
yariety^pf PEGrfatty acid esters have useful surfactant properties. Examples of ! - 
polyethoxylated fatty acid monoester surfactants' commercially available are shown in 

TaMc/1..;. • - i. ■• . A.o.-:' ■ : ' ■ "Hv- 

20 < vr "■>•%/: Table 1 : PEG-Fatty Add Monoester Surfactants 



COMPOUND ; 


COMMERCIAL PRODUCT (Supplier) 


HLB 


PEG 4-1 00 monolaurate 


Crodet L series (Croda) 


>9 


PEG 4-100 monooleate 


Crodet Oseries (Croda) 


>8 


PEG 4-100 monostearatc 


Crodet S series (Croda), Myrj Series (Atlas/ICI) 


>6 


PEG 400 distearate .-. 


Cithrol 4DS series (Croda) 


>10 


PEG 100,200,300 
monolaurate 1 


Cithrol ML series (Croda) 


>10 


PEG 100,200,300 
monooleate 


Cithrol MO series (Croda) 


>10 
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COMPOUND 


COMMERCIAL PRODUCT (Supplier) 


HLB 


PEG 400 dioleate 


Cithrbl4D6 series (Croda) 


>10 


PEG 400-1000 ; 


Cithrol MS series (Croda) 


>10 


monostearate 






PEG-1 stearate - • 


Nikkol MYS-1EX (Nikko), Coster Kl (Condea) ^ 


2 


PEG-2 stearate .-i-h 


NildcolMYS-2 (Nikko) 1 1 O 


4 : 


PEG-2 oleate 


Nikkbl MYO-2 (Nikko) 


4.5 


PEG-4 laurate 


Mapeg® 200 ML (PPG), Kessco® PEG 200ML 


9.3 




: (Stepin), LIPOPEG 2L (LIPO Chera.) . r 




PEG-4 oleate 


Mapeg® 200 MO (PPG), Kessco® PEG200 MO 


8.3 




o ,i (Stepan), f ----f ;.**■>'■ . :• 




PEG-4 stearate 


Kessco® PEG 200 MS (Stepan), Hodag 20 S 


6.5 




■ ; (QalgeneX ^iU»l,MXS4 (Nfldco) , fV 




: PEG-5 stearate 




9.5 


PEG-5 o|eate r , 


NMol -TMGp-5 (NUdko). 


9.5 


PEG-6 oleate 

j 


Algon OL 60 (Auschem SpA), Kessco® PEG 300 
MO (Stepan), Nikkol MYO-6 (Nikko), V 
Emulgante A6 (Condea) 


8.5 


PEG-7 oleate 


Algon OL 70 (Auschem SpA) 


10.4 


PEG-6 laurate 


Kessco® PEG300 ML (Stepan) 


11.4 


PEG-7 laurate 


Lauridac 7 (Condea) 


13 


PEG-6 stearate 


Kessco® PEG300 MS (Stepan) 


9.7; 


PEG-8 laurate 


Mapeg® 400 ML (PPG), LIPOPEG 4DL(Lipo 


3 


Chein.) ' 




PEG-8 oleate ] 


Mapeg® 400 MO (PPG), Emulgante A8 (Condea); 
Kessco PEG 400 MO (Stepan) 


12 


PEG-8 stearate ] 


Vdapeg® 400 MS (PPG), Myrj 45 


2 


PEG-9 oleate 1 


Emulgante A9 (Condea) 


>10 
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COMPOUND 


: COMMERCIAL PRODUCT (Supplier) \< M * T{ ; r , ^ 


HLB 


PEG-9 stearate - 


Cremophor S9^(BASF) ; " -^.^^ v ^ /" 


>\0 


PEG- 10 laurate 


Ni^ol M YL- 1 0 (Nikko), Lauridac 10 (Crpda) 


13 


PEG- 10 oleate 


Nikkol MYO-10 (Nikko) , M^M-tew* 


11 


PEG-ID stcarate y - r yv 


lsTikkol MYS-10 (Nikko), Coster K100 (Condea) > 


11 


PEG-I2 laurate ~' 


Kessco® PEG 600ML (Stepan) ^m: \ v 1 f 


15 


PEG- 12 oleate 

r « 


Kesscqfi> PEG600MO (Stepan) , vr 


14 


PEG-12ricinoleate oy r ";:< 


(CAS # : 900^97-1 X ;V t • % ^ : ; \ 


>10 


PEG-12 stearate : * v 


Mapeg® 600 MS (PPG), Kessco® PEG 600MS 

■ J: (St$kiFo^;: * vi * '•• < 


14 


PEG-15 stearate 


Nikkol TMGS-15 (Nikko), Koster K15 (Condea) 


14 


PEG-IS oleate ^' . : . 


Nikkol TMGO-15 (Nikko) * : < 


15 


PEG-20 laurate >: ' 1 


Kessco® PEG 1 000 ML (Stepan) 


17 


PEG-20 oleate 


Kessco® PEG 1 000 MO (Stepan) 


15 


PEG-20 stearate 


Majieg® 1000 MS (PPG), Kessco® PEG 1000 MS 


1.6 


' % . , 


^ ^Step^); : Myij 49>- > 




PEG-25 stearate* 


Nikkol MYS-25 (Nikko) 


15 


PEG-32 laurate 


Kessco® PEG 1 540 ML (Stepan) 


16 


PEG-32 oleate 


Kessco® PEG 1540 MO (Stepan) 


17 


PEG-32 stearate 


Kessco® PEG 1540 MS (Stepan) 


17 


PEG-30 stearate 


Myrj51 


>10 


PEG-40 laurate 


CrodetL40(Croda) 


17,9 


PEG-40 oleate ' 


Crodet O40 (Croda) 


17.4 


PEG-40 stearate 


Myrj 52, Emerest® 2715 (Henkel), Nikkol MYS- 


>10 




^ (Nikkof ' " 




PEG-45 stearate 


Nikkol MYS-45 (Nikko) 


18 


PEG-50 stearate 


Siyrj 53 


>10 
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COMPOUND 


COMMERCIAL PRODUCT (Supplier) ... .... 


HLB 


PEG-55stearate.. 


Nikkol MYS-55 (Nikko) 


18 


PEG-100.oleate 


CrodetOrlOO(Croda) _ 


18.8 


PEG-lOOstearate ........ 


Myij 59,Arlacell65 (ICI) :r \ 


19 


PEG-200 .oleate... 


Albunol 200 MO (Taiwan Surf) . . 


>10 


PEG-400 oleate 


LACTOMUL (Henkel), Albunol 400 MO (Taiwan 
. Surf.) . V — — 


>10 


PEG-600 oleate 


Albunol 600 MO (Taiwan Surf.) 


>10 



2.2 PEG-Fatty Acid Diesters _ 

Polyethylene glycol (PtG) fatty acid diesters are also suitable for use as 
5 surfactants in the compositions of the present invention. Representative PEG-fatty acid 
diesters are shown in Table 2. --p-ur : . 

Table; 2: PEG-Fatty Add Diester Surfactants ; A - ; ' • ' 



COMPOUND 


COMMERCIAL PRODUCT (Supplier) 


HLB 


PEG-4 dilaurate " i: 


Mapeg® 200 DL (PPG), Kessco® PEG 200 DL 
^ (Stepan), LIPOPEG 2-DL (Lipo Chem.) 


7 


PEG-4 dioleatc 


Mapeg® 200 DO (PPG), 


6 


PEG-4 distearate 


Kessco® 200 DS (Stepan) 


5 


PEG-6 dilaurate 


Kessco® PEG 300 DL (Stepan) 


9.8 


PEG-6 dioleate 


Kessco® PEG 300 DO (Stepan) 


7.2 


PEG-6 distearate 


Kessco® PEG 300 DS (Stepan) 


6.5 


PEG-8 dilaurate 


Mapeg® 400 DL (PPG), Kessco® PEG 400 DL 
(Stepan), LIPOPEG 4 DL (Lipo Chem.) 


11 4 


PEG-8 dioleate 


Mapeg® 400 DO (PPG), Kessco® PEG 400 DO 
(Stepan), LIPOPEG 4 DO(Lipo Chem:) 


8.8 



(C) 2003 Copyright Derwenl Information Ltd. 



wo trtmos pcr/usoo/32255 

-20- 



COMPOUMD 

^wivir vviii/ 1 • 

* -' . 1 


COMMERCIAI PRODUCT f^urmlierl 




- rtu-6 distearate - 


X4a M .«.«./V\ /i aa r%c /DDr\ pnc Ann /\t^l-l^i\ . . 
MapegQP 4UU Ua (rru), CUa 400 (NlKKOl)- 

,-" •'. .f. , ; > ' .V-; * '>■•.•{■■ • 7 "■• .' 


11;. 


. FbG- 1 0 dipainutate 


Polyaldo 2PKFG 


>10 


PEG- 1 2 dilauratc 


Kessco® PEG 600 DL (Stepan) 


11.7 


PEG- 12 distearate 


Kessco® PEG 600 DS (Stepan) 


10.7 


PEG- 12 dioleate 

..CV. !■■.•» '«*. C'v iy.i: 


Mapeg® 600 DO (PPG), Kessco® 600 


10 * 

• *< 






1> 


PEG-20 dioleate 


Kessco® PEG 1000 DO fSteiianY 


13 


PEG-20 distearate 


Kessco® PEG 1 000 DS (Stepan) 


12 


PEG-32 dilaurate 


Kessco® PEG 1540 DL (Stepan) m . mmm 


16 


PEG-32 dioleate 


Kessco® PEG 1 540.DO (Stepan) 


IS 


PEG-32 distearate 


Cessco® PEG 1 540 DS (StepanX 


15 


PEG-400 dioleate 


Cithrol 4DO series (Croda) i r ri , t _ ?? . ; , : 


>10 


PEG-400 distearate : 


Cithrol 4DS series (Croda) \ 


>10 



2.3 PEG-Fatty Acid Mono- and Di-estcr Mixtures ' : ? ' ; 

In general, mixtures of surfactants are also useful in the present invention, 
including mixtures of two or more commercial surfactant products. Several PEG-fatty 
acid esters are marketed commercially as mixtures or mono- and diesters. 
Representative surfactant mixtures are shown in Table 3. 



Table 3: PEG-Fatty Acid Mono- and Diester Mixtures 



COMPOUND 


COMMERCIAL PRODUCT (Supplier) 


HLB 


PEG 4-150 mono, dilaurate 


Kessco® PEG 200-6000 mono, dilaurate (Stepan) ; 




PEG 4-1 50 mono, dioleate 


Kessco® PEG 200-6000 mono, dioleate (Stepan) 




PEG 4-150 mono, 
distearate 


Kessco® 200-6000 mono, distearate (Stepan) 
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2.4 Polyethylene Glycol Glycerol Fatty Acid Esters 
Suitable PEG glycerol fatty acid esters are shown in Table 4. 

J Table 4: PEG Glycerol Fatty Acid Esters 



COMPOUND •■' ' 


COMMERCIAL PRODUCT (Supplier) 


HLB 


PEG-20 glyceryl laurate 


Tagat® L (Goldschmidt) 


16 


PEG-30 glyceryl laurate 


Tagat® L2 (Goldschmidt) 


16 


PEG- 1 5 glyceryl laurate 


Glycerox L series (Croda) 


15 


PEG-40 glyceryl laurate 


Glycerox L series (Croda) 


15 


PEG-20 glyceryl stearate 


Capful® EMG (ABITEC), Aldo® MS-20 KFG (Lohza) 


13 


PEG-20 glyceryl oleate 


Tagat® O (Goldschniidi) ;,.^-.-."..:.Vi ! 


>10 


PEG-30 glyceryl oleate 


Tagat® 02 (Goldschmidt) * : . ... t 


>10 



2.5. Alcohol > Oil Transesterificatiori Products : ' i 

A large number of surfactants of different degrees of Hpoj>hiUcity or 
hydrophilicity can be prepared by reaction of alcohols or polyalcohols with a variety of 
natural and/or hydrogenated oils. Most commonly, the oils used are castor oil or 

hydrogenated castor oil, or an edible vegetable oil such as com oil, olive oil, peanut oil, 

... j . 

palm kernel oil, apricot kernel oil, or almond oil. Preferred alcohols include glycerol, 
propylene glycol, ethylene glycol, polyethylene glycol, sorbitol, and pentaerythritol. 
Representative surfactants of this class suitable for use in the present invention are 
shown in Table 5. . ' . - 



Table 5: Transesterification Products of Oils and Alcohols 



COMPOUND 


COMMERCIAL PRODUCT (Supplier) 


HLB 


PEG-3 castor oil 


Nikkol CQ-3 (Nikko) . 


3 


PEG-5, 9, and 16 castor oil 


ACCONON CA series (ABITEC) 


6-7 
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[COMPOUND 


COMMERCIAL PRODUCT (Supplier) 


HLB 


|PEG-20 castor oil 


Emalcx C-20 (Nihon Emulsion), Nikkol CO-20 


11 


PEG-23 castor oil „ ... 


. Emulgante EL23 i!v< . v v d^ . 


>10 


PEG-30 castor oil 

.... 


Emalex C-30 (Nihon Emulsion), AJkamuls® EL 
^ 620 (F^one-Poulen^ Incrocas 30 (Croda) 


11 


PEG-35 castor oil ■•- - 


Cremophor EL and EL-P (BASF), Emulphor ; rv 
EL, Incrocas-35 (Croda), Emulgin RO 35 ~ 
- (Henkel) 


t; ; 

-A 
— ■ 


Irfcuo© castor oil 


Emuigante EL 65 (Condea) 


,'V. r i 


riivj-4U castor oil 


Emalex O40 (Nihpn Emulsion), Alkamuls® EL 

-Nl9(I^dne-P^^ic)| V " m ' :V 1 ; 


13 


! castor oil 


Emalex C-50 (Nihon Emulsion) 


14 


: PEG-56 castor oil 


Euraulgiri® PRT 56 (Pulcra SA) 


>1.0 


lPEG-60 castor oil 


Nikkol CO-60TX (Nikko) 


4 


PEG- 100 castor oil 


Thomley 


>10 


PEG-200 castor oil 


fcumulgin® PRT 200 (Pulcra SA) 


>10 


jPEG-5 hydrbgenated castor 

oil r ' : ■ ' : : - 


Nikkol HCO-5 (Nikko) 


6 


lPEG-7 hydrogenated castor 
oil 


Simusol® 989 (Seppic), Cremophor W07 1 
(BASF) 


6.' 


rcu-iu nyarogenatea castor 
oil 


Nikkol HCO- 10 (Nikko) . < 


S.5,. 


PEG-20 hydrogenated castor 
oil • 


Nikkol HCO-20 (Nikko) • ] 


1 


PEG-25 hydrogenated castor S 

Oil _ 


iimulsol®. 1292 (Seppic), Cerex ELS 250 1 
- (Auschem SpA) ■ ■ - : 


1: 

.- .; 


PEGr30 hydrogenated castor > 


fikkol HCO-30 (Nikko) i 
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COMPOUND-- 


COMMERCIAL PRODUCT (Supplier) ' : ' 


HLB 


« oil 






PEG-40 hydrogenated castor 
> r oil 


Cremophor RH 40 (BASF), Croduret (Croda), - 
^;Emuigin"HRE40^enkel) v - /'; 


13 


PEG-45 hydrogenated castor 
oil 


Cerex ELS 450 (Auschem Spa)v ^ b n^u k- Lj 


14 


PEG-50 hydrogenated castor . 
oil 


Emalex HC-50 (Nihdn Emulsion) , -J 


14 


PEG-60 hydrogenated castor, : : 
oil 


Nikkol HCO-60 (Nikko); Cremophor RH 60 i 
(BASF) to , v : 


15 


PEG-80 hydrogenated castor,!: 
oil 


Nikkol HCO-80 (Nikko) : .ys^n 


15 

i 


PEG- 1 00 hydrogenated castor 

oil . 


Nikkol HCO -100 (Nikko) : v i-,< 

. . " ■ i.. 


17 


PEG-6 corn oil 


Ubrafil® M 2125 CS (Gattefosse) -.^ ;*■<■::■? 


4 


PEGh6 almond oil r ; 


Ubrafil® M }966 CS (Gattefosse) : .< v*' :</*■■ 


4-'-, : 


PEG-6 apricot kernel oil 


Labrafil® M l 944 CS (Gattefosse) -t . /. •>;.■ 


4 - 


PEG-6 olive oil 


Ubrafil® M 1 980 CS (Gattefosse) s, r r 


4 


PEG-6 peanut oil 


Labrafil® M 1969 CS (Gattefosse) = 


4;" 


PEG-6 hydrogenated palm 

KJCTTlCl Oil 


Labrafil® M 21 30 BS (Gattefosse) 


4 


PEG-6 palm kernel oil 


Labrafil® M 2130 CS (Gattefosse) 


4 


PEG-6 triolein 


Ubrafil® M 2735 CS (Gattefosse) 


4 


PEG-8 com oil 


Ubrafil® WL 2609 BS (Gattefosse) 


6-7 


PEG-20 corn glycerides 


Crovol M40 (Croda) . 


10 


PEG-20.almond glycerides , : 


Crovol A40 (Croda) . . : ■ > , . 


10 


PEG-25 trioleate 


TAGAT® TO (Goldschmidt) 


ii 
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COMPOUND ! ; . 


COMMERCIAL PRODUCT (Supplier) '}■ lyy.j: 


HLB 


PEG40 palm kernel oil 


Crovol PK-70 


>10 


PEG-60 porn glyceriidcs -»V 


Crovol M70(Croda) : : . , . _ = > ' 


15, 


PEG-60 almond glycerides^ i 


Crovol A70 (Croda) 


15, 


1 PEG-4 caprylic/capric 
triglyceride 


Labrafac® Hydro (Gattefosse)^- ' 


4-5 


PEG-8 capiy lic/capric : . : 5 
glycerides 


Labrasol (Gattefosse^Labrafac CM 1 0 
(Gattefosse) 


>10 


PEG-6 capiylic/capric 
glycerides 


SOFTIGEN® 767 (Hals), Glycerdx 767 (Croda) 

! 

. i ..... 


19; 

: 


Lauroyl macrogol-32 
glyceride 


GELUCIRE 44/14 (Gattefosse) - : 


14 

I 


Stearoyl macrogol glyceride 


GELUCIRE 50/13 (Gattefosse) ' 


13 


Mono, di, tri, tetra esters of 
vegetable oils and sorbitol » 


SorbitoGlyceride (Gattefosse) 


<10 

!*.*t. 


Pentaerythrityl tetraisostearate 


Crodamol PTIS (Croda) ' i ir --■ 


<10 


Pentaerythrityl distearate = 


Albiinol DS (Taiwan Surf.) ' 


<\0 


Pentaeiythrityl tetraoleate 


Liponate PO-4 (LipO Chem.) 


<10 


Pentaerythrityl tetrastearate 


Liponate PS-4 (Lipo Chem.) 


<10 


Pentaerythrityl 

tetracapTylate/tetracaprate 


Liponate PE-810 (Lipo Chem.), Crodamol PTC 
(Croda) 


<10 


Pentaerythrityl tetraoctanoate 


^ikkol Pentarate 408 (Nikko) 





2.6. Polyglycerized Fatty Acids' ' > 

Polyglycerol esters of fatty acids are also suitable surfactants fortbe present 
invention. Examples of suitable polyglyceryl esters are shown in Table 6. 
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Table 6: Polyglycerized Fatty Acids 



COMPOUND 


COMMERCIAL PRODUCT (Supplier) 


HLB 


Polyglyceryl-2 stearate 


NikkolDGMS(Nikko)^ 


5-7 


Polyglyceryl-2 oleate 


NikkolDGMO(Nikko) 


5-7 


Polyglyceryl-2 isosteaiate - 


Nikkol DGMIS (Nikko), r - , - - 


5-7 


Polyglyceryl-3 oleate 


Caprol® 3GO (ABITEC), Drewpol 3-1-0 (Stepan) 


6.5 


Polyglyceryl-4 oleate 


NiWcol Tetraglyn[-p.(Nikk6) .; . f 


5-7 


Polyglyceryl-4 stearate 


Nikkol Tetraglyn 1 -S (Nikko) , ^ , , s 


5-6 


Polyglyceryl-6 oleate " 


(Nikko) x*U.- matin : 


9 


Pblyglyceryl-10 laufate 


Nikkol Decaglyn 1-L (Nikko) 


15 


Polyglyceryl- 1 0 oleate 


NikkqJ De^g}yn J-P (Nikko) r : .... , " 


14 


Polyglyceryl- 1 0 stearate , .; , 


Nikkol Decaglyn 1-S. (Nikko) ,: v . ; a ; $ , ; 


12 


Polyglyceryl-6 ricinoleate 


Nikkol Hexaglyn PR-15 (Nikko) ? : -i ;i :f«f 


>8 


PoIyglyceryl-10 linoleate 


Nikkol Decaglyn 1-LN (Nikko) 


12 


Polyglyceryl-6 pentaoleate 


Nikkol Hexaglyn 5-0 (Nikko) 


<10 


Polyglyceiyl-3 dioleate < = 


Cremophor G032 (BASF) 


<10 


PolygIyceryl-3 distearate 


Cremophor GS32 (BASF) 


<10 


Polyglyceryl-4 pentaoleate 


Nikkol Tetraglyn 5-0 (Nikko) 


<10 


Polyglyceiyl-6 dioleate 


Caprol® 6G20 (ABITEC); Hodag PG0-62 (Calgene), 
PLUROL OLFJQUE CC 497 (Gattefosse) ; 


8.5 


Polyglyceiyl-2 dioleate 


Nikkol DGDO (Nikko)' 


7 


Polyglyceryl- 1 0 trioleate 


Nikkol Decaglyn 3-0 (Nikko) 


7 


Polyglyceryl-10 
pentaoleate l . 


Nikkol Decaglyn 5-0 (Nikko) 

- i: -< • • - ; - ••■ • " 


3.5 


Polyglyceryl-10 


Nikkol Decaglyn 7-0 (Nikko) ' 


3 
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COMPOUND 


COMMERCIAL PRODUCT (Supplier) 


HLB 


septaoleatc 






Polyglyceiyl-10 letraoleate 


Caprol® 1 0G4O (ABITEC);""Hodag PGO-62 

. —(CALGENE), Drewpol 10-4-O (Stepan) - 

*. (:■>■. .■■>..'■[. :"\ WW.-, v J. /• . r,-.. 


6.2 


Polyglyceryl-10- 
dccaisostearate 


NikkolDecag]ynlO-IS(Nikko) ; 


<10 


decableate' ' 


Drewpol .10-1 0-jQ. (Stepan), Caprol 10G10O 

^ABrre^ 


3.5 


Polyglyceryl-l 0 mono, 
dioleate ■ 


Caprol® PGE 860 (ABITEC) 


11 


Polyglyceiyl^ 5 
polyricinoleate 


Polymuls (Henkel) J :-v 


3-20 



' 2.7. Propylene Glycol Fatty Acid Esters " : 1 

: Esters of propylene glycol and fatty acids are suitable surfactants for iise in the 

7 present invention. Examples of surfactants of this class are given in Table 7. ; 



Table 7:. Propylene Glycol Fatty Acid Esters , a 



COMPOUND 


COMMERCIAL PRODUCT (Supplier) -•-■<• 


HLB 


Propylene glycol 
monocaprylate 


Capryol 90 (Gattefosse), Nikkol Sefsol 218 (Nikko) 


<10 


Propylene glycol 
monolaurate 


Lauroglycol 90 (Gattefosse), Lauroglycol FCC 
(Gattefosse) 


<10 


Propylene glycol oleate 


Lutrol OP2000 (BASF) ... 


<10 


Propylene glycol myristate 


Mirpyl- 


<10 


Propylene glycol 
monostearatc 


ADM PGME-03 (ADM), UPO PGMS (Lipo 
Chera.), Aldo® PGHMS (Lonza) 


3-4 


Propylene glycol hydroxy stearate ,. 


<10 
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COMPOUND 


COMMERCIAL PRODUCT (SiippHer) 


HLB 


Propylene glycol " L 
r ricinoleate 


PROPYMULS (Hwikel) 


<10 


Proovlene elvcol 
isostearate 




<10 


Prrrnvlene plvcol 

monooleate 


Mwerol P-06 fEastman} 


<10 


Propylene glycol 
^ dicaprylate/dicaprale 


taptesc® 200 (ABITEC), Miglypl® 840 (HOls), 


>6 


Propylene glycol 
dioctanoate ,_ 


Captex® 800 (ABITEC) '"' - 

j-jj/f-].;,/).! rO.«'Vi- V >.ta--- ! 


>6 


Propylene glycol 
. ~ caprylate/caprate ~ 


LABRAFAC PQ^Gattefosse) 


>6 


Propylene glycol dilaurate 




>6 


Propylene glycol distearate 


Kessco®PGDS(Stepan); / i,,. 




Propylene glycol- 
dicaprylate 


Nikkol Sefcol 228(Nikko) .;.„ w 


'■I. 


Propylene glycol dicaprate 


Nikkol PDD (Nikko) 


>6 



2.8. Mixtures of Propylene Glycol Esters - Glycerol Esters 
In general, mixtures of surfactants are also suitable for use in the present 
invention. In particular, mixtures of propylene glycol fatty acid esters and glycerol fatty 
5 acid esters are suitable and are commercially available. Examples of these surfactants 
are shown in Table SL 
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" ; -Tal?Ie 8: ay(^l^r6pyjCTe;Glyco! Fatty Acid Estere V,. £ "7 



COMPOUND- "~ 


COMMERCIAL PRODUCT (SuppUer)~\ 


HLB 


Oleic 


ATMOS 300, ARLACEL 1 86 (ICI) 


3-4 


Stearic " ' 


ATMOS150 s ;*y- 


13-4-: 



2.9. Mono- and Diglycerides j J " 

A particularly - important class of surfactants is the class of mono- and ) 
diglycerides. These surfactante - are generally lipophilic. Example^ of tkdse'sirfactants 
.-are given in Table 9. : 'V': \> A .- » tfrt 4» * jo. \ 

Table 9: Mono- and Diglyceride Surfactants ' ' ; " 



COMPOUND 


COMMERCIAL PRODUCT (Supplier)' - 


HLB 


Monopalmitolein (C 1 6: 1 ) 


(Larodan) 


<1P. 


Monoelaidin (CI 8:1) 


(Larodan) 


<10 


Monocaproin (C6) 


(Larodan) 


<!Q ..; 


Monocaprylin 


(Larodan) 


<10 


Monocaprin 


(Larodan).. 


<10 


Monolaurin 


(Larodan) 


<10 


Glyceryl monomyristate 
(C14) 


Nikkol MGM (Nikko) 


3-4 


Glyceryl monooleate 
(CI 8:1) 


PECEOL (Gattefosse), Hodag GMO-D, Nikkol 
MGO (Nikko) : 


3-4 | 


Glyceryl monooleate 


RYLO series (Danisco), DIMODAN series 
(Danisco), EMULDAN (Danisco), ALDO® 
MO FG (Lonza), Kessco GMO (Stepan), 
MONOMULS® series (Henkel), TEGIN 0, 
DREWMULSE GMO (Stepan), Atlas G-695 
(ICI), GMOrphic 80 (Eastman), ADM DMG- 


3-4, f 



(0 2003 Copyright Derwenl Information Ltd. 



WO 01/37808 



• 

PCT/US00/32255 



-29- 



compound : 


COMMERCIAL PRODUCT (Supplier) _ 


HLB 




40< 70, and 100 (ADM), Myverol (Eastman) 




Glycerol 

monooleate/linoleate 


OUCINE (Gattefosse) . 


3-4 


Glycerol monoiinoleate 


Maisine (Gattefosse), MYVEROL 18-92, 
Myverol 18-1)6 (Eastman) 


3-4 


vjiyucij i iiuioujcciic 


Softieen® 701 (HtllsV HOD AG GMR-D 
(Calgene), ALDO® MR (Lonzia)7. Z 


6 


Glyceryl monolaurate 


ALDO® MLD (Lbriza), Hpdag GML (Calgene) 


6-8 


Glycerol monopalmitate 


Emalex GMS : P(^ihon) 


4 


Glycerol rnonostearate 

( ■ \ ' 


Capmul® GMS (ABHEQ, Myvaplex 
(Eastman), IMWITOR® 191 (Huls), 
CUTINA GMS, Aldo® MS (Lonza), Nikkof 
MGS series (Nikko) jf : *> 


5-9 


Glyceryl mono-,dioieate 


Capmul® GMO-K (ABITEC) , \ 


<10 


Glyceryl palmitic/stearic 


CUTINA MP-A, ESTAGEL-G18 


<10 


Glyceryl acetate . : 


Lamegin® EE (Grflnau GmbH) \ , 


<10 


Glyceryl laurate 


Imwitor® 3 12 (HOls), Monomuls® 90-45 
, (Grunau GmbH), Aldo® MLD (Lonza) 


4 


Glyceryl 

citrate/lactate/oleate/ 
linoleate 


Imwitor® 375 (HOls) , 


<10 


Glyceryl caprylate 


Imwitor® 308 (Huls), Capmul® MCMC8 
(ABITEC) 


5-6, 


Glyceryl caprylate/caprate 


Capmul® MCM (ABITEC) 


5-6 


Caprylic acid 

: rnono,dig]ycerides 


Imwitor® 988 (Huls) 


5-6 


Capry lic/capric glycerides 


Imwitor® 742 (Hills) 


<10 
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COMPOUND , - ; 


COMMERCIAL PRODUCT (Supplier) :>;r 


HLB 


Mono-and diacetyliated 
-rnonoglycerides 


Myvatfet® 9-45, Myvacet® 9-40, Myvacet® 9-* 
08 (Eastman), Lamegin® (GrQnau)- 


3.8-4 


Glyceryl monostearate 

■ ' • .. f v , : > , 


Aldo® MS, Arlacel 129 (ICI), UPQGMS,(IijW 
Chem.), Imwitor® 191 (HQls), Myyaplex 
(Eastman) 


4.4 j 

j 


Lactic acid esters of , ; . ; 
mono,diglycerides 


LAMEGIN GLP (Henkel) • 

■ W ■ "* ' ' * ■ ' ■ 


<10 


Dicaproin (C6) 




<10 


Dicaprin(ClO) 


(Larodan) ...... ....... 


<i0 , 


Dioctanoin (C8) ; » 


(Larodan) / 


<lp 


Dimyristin (CI 4)^ , , V! 


(Larodan) { . y 


<10 


Dipalmitin(C16); 


(Larodan)i r 


<10 


Distearin 


(Larodian)^ 


<10 


Glyceryl dilaurate (C12) 


Capmul® GDL(ABITEC) ; -< 


3-4 


Glyceryl dioleate ^ 


Capnml® GDO (ABITEC) *v--pr 


3-4 : 


Glycerol esters of fatty 
acids * 


GELUCIRE 39/01 (Gattefosse), GELUCIRE : 
v 43/01 (Gattefosse) 


I'.'*' 




GELUCIRE 37/06 (Gattefosse) 


6 


Dipalmitolein (CI 6:1) 


(Larodan) 


<10 


1,2 and 1,3-dioIein (C18:l) 


[Larodan) 


<10 


Dielaidin (C18;l) 


[Larodan) 


<10 


Dilinolein(C18:2) 


(Larodan) 


<10 



2.10. Sterol and Sterol Derivatives 

Sterols and derivatives of sterols are suitable surfactants for use in the present 
invention. These surfactants can be hydrophtlic or lipophilic. Examples of surfactants of 
this class are shown in Table 1 0. 
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Table 10: Sterol and Sterol Derivative Surfactants ^ 



COMPOUND 


COMMERCIAL PRODUCT (Supplier) ^ 


HLB 


Cholesterol, sitosterol, 
lahbsterol 


..- , 


<10 


PEG-24 cholesterol ether 


Solulan C-24 (Amerchol) _ . 


>1Q ; 


PEG-30 cholestanol 


Nikkbl DHC (Nikko) 


>10 


Phytosterol 


GENEROL series (Henkel) 


<to 


PEG-25 phyto sterol 


Nikkol BPSH-25 (Nikko) 


>10 


PEG-5 soya sterol 


Nikkol BPS-5 (Nikko) 


<ia. 


PEG- 10 soya sterol 


Nikkol BPS- 10 (Nikko) ' , 




PEG-20 soya sterol 


Nikkol BPS-20 (Nikko), iZ*yU; 


<iq , 


PEG-30 soya sterol 


Nikkol BPS-30 (Nikko) y^w-v-r 


>10 : 



2.11." Polyethylene r Glycol -jSG^iUun FatQfi .Acid Esters \ .-vm 
A variety of PEG-sorbitan fatty acid esters are available and are suitable for use 
as surfactants in the preseht invention, In general, these surfactants are hydrpjphilic, 
although several lipophilic surfactants of this class can be used. Examples of these 
surfactants are shown in Table 1 1 . 

Table- 1 1 : PEG-Sorbitan Fatty Acid Esters ...... 



COMPOUND 


COMMERCIAL PRODUCT (Supplier) 


HLB 


PEG- 10 sorbitan laurate 


Liposorb L-10 (Lipo Chem.) , , 


>10 


PEG-20 sorbitan 


Tween-20 (Atlas/lCp, Crillet 1 (Croda), DACOL 


17 


monolaurate ■ 


MLS,20(Cqndea) ... , , . 




PEG-4 sorbitan 


Tween-2 1 (Atlas/ICI), Cnllet 1 1 (Croda) ... 


13 . v 


. monolaurate 






PEG-80 sorbitan 


Hodag PSML-80 (Calgehe); T-Maz 28 


>l 9* 
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COMPOUND 


COMMERCIAL PRODUCT (Supplier) 


HLB 


monolauratc , . . t . . ..- ^ 






PEG-6 sorbitan ; 

monolaurate 


Nikkol GL-1 (Nikko) ■. / ' . / i, » 


16 ., 


PEG-20 sorbitan 
-monopalmitate 


Tween-40 (Atlas/ICI), Crillet 2 (Croda) ; r 


16 

,rfr. 


• PEG-20 sorbitan 
monostearatc : 


Tween-60 (Atlas/ICI), Crillet 3 (Croda) - 


15 " 


PEG-4„sorbitan, 

lUUlll/dlMU O.L& 


Tween-61 (Atlas/ICI), Crillet 31 (Croda) 


9.6 

■■'■•\ 


PEG-8 sorbitan 
' monostearate 


DACOL MSS.(Cqndea) _. 


>10 


PEG-6 sorbitan 
monostearate 


Nikkol TS106 (Nikko) 


11 


PEG-20 sorbitan tristearate 


Tween-65 (Atlas/ICI), Crillet 35 (Croda) 


11 


PEG-6 sorbitan 
tetrastearatc t , 


Nikkol GS-6 (Nikko) 

- ''ho- 


3 


PEG-60 sorbitan 
tetrastearatc 


Nikkol GS-460 (Nikko) 


13 

.H ■ 


PEG-5 sorbitan monooleate 


Tween-81 (Atlas/ICI), Crillet 41 (Croda) 


10 


PEG-6 sorbitan monooleate 


Nikkol TO- 106 (Nikko) 


10 


PEG-20 sorbitan 
monooleate 


rween-80 (Atlas/ICI), Crillet 4 (Croda) 


15 


PEG-40 sorbitan oleate 


Emalex ET 8040 (Nihon Emulsion) 


18 


PEG-20 sorbitan trioleate 


rween-85 (Atlas/ICI), Crillet 45 (Croda) 


11 


PEG-6 sorbitan tetraoleate 


tfkkol GO-4 (Nikko) j 


S.5 


PEG-30 sorbitan tetraoleate } 


•fikkol GO-430 (Nikko) 


12 - 


>EG-40 sorbitan tetraoleate > 


Jikkol GO-440 (Nikko) 


13 
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COMPOUND 


COMMERCIAL PRODUCT (Supplier) _ 


HLB 


PEG-20 sorbitan 
v monoisostearate 


Tween-1 20 (Atlas/ICI), Crillet 6 (Croda) ...... 


>10 


PEG sorbitol hexaoleate 


Atlas G-l 086 (ICI) 


10 


PEG-6 sorbitol 
; hexastearate 


Nikkol GS-6(Nikko) . 


3 



2.12. Polyethylene Glycol Alkyl Ethers 

. Ethers of polyethylene glycol and alkyl alcohols are suitable surfactants for use in 
5 the present invention. Examples of these surfactants are shown in Table 12/ ; 



Table 12: Polyethylene Glycol Alkyl Ethers 



COMPOUND; ,, . : 


COMMERCIAL PRODUCT (Supplier) 


HLB 


PEG-2 oleyl ether,oleth-2 -.< 


Brij 92/93 (Atlas/ICI) - -^ 


4.9 


PEG-3 oleyl ether,oleth-3 


Volpo 3 (Croda) ••■ 


<10 


PEG-5 oleyl ether,bleth-5 


Volpo 5 (Croda) 


<10 


PEG- 10 oleyl ether.oleth- 
10 


Volpo 10 (Croda), Brij 96/97 (Atlas/ICl) 


12 


PEG-20 oleyl ether.oleth- 
20 


Volpo 20 (Croda), Brij 98/99 (Atlas/ICI) 


15 


PEG-4 lauryl ether, . 
laureth-4 


Brij 30 (Atlas/ICI) 


9.7 


PEG-9 lauryl ether 




>10 


PEG-23 lauryl ether, 
laureth-23 . 


Brij 35 (Atlas/ICI) ! 


17 


PEG-2 cetyl ether 


Brij 52 (ICI) 


5.3 
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COMPOUND 


COMMERCIAL PRODUCT (Supplier) 


HLB 


PEG-lOcetyl ether 


Brij56jCici); - v ; ~ :. .ry: „ 


13 


PEG-20 cetyl ether 


Brij 58 (ICI) , , : 


16 


PEG-2 stearyl ether 


Brij 72 (ICI) ; , .,: L 


4.9 


PEG-lOsteaiyl ether 


Brij 76 (ICI) ' : f „• 


12 


PEG-20 stearyl ether 


Brij 78 (ICI) w 


15! 


PEG-lOO steaiyl ether 


Brij 700 (ICI) 


>10 


2.13. Sugar Esters 






Esters of sugars are suitable surfactants for use in the present invention. 
Examples of such surfactants are shown in Table 13. : : ^ 




Table 13: Sugar Ester Surfactants 




COMPOUND ~ " i 


COMMERCIAL PRODUCT (Supplier) ; < 


HLB 


Sucrose distearate 


SUCRO ESTER 7 (Gattefosse), Crodesta F- 1 0 
(Croda) Vy;/' . ;)l y ' vi>. ' 


3 


Sucrose 

distearate/monostearate 


SUCRO ESTER 1 1 (Gattefosse), Crodesta F r l 10 
(Croda) 


12 


Sucrose dipaimitate 




7.4 


Sucrose monostearate i 


Crodesta F-160 (Croda) 


15 


Sucrose rnonopalmitate 5 


SUCRO ESTER 15 (Gattefosse) 


>10 


Sucrose monolaurate J 


Saccharose monolaurate 1695 (Mitsubishi-Kasei) 


15 



2.14. Polyethylene Glycol Alkyl Phenols 

Several hydrophilic PEG-alkyl phenol surfactants are available, and are suitable 
for use in the present invention. Examples of these surfactants are shown in Table 14. 
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1 Table 14: Polyethylene Glycol Alkyl Phenol Surfactants ' 



COMPOUND 


COMMERCIAL PRODUCT (Supplier) ' J 


HLB 


PEG-10-100 nonyl phenol 


Triton X series (Rohm & Haas), Igepal CA series 
(GAF, USA); Airtarox CA series (GAF, UK) 


>10 


PEG-15-100octyl phenol 
ether ' 


Triton N-series (Rohm & Haas), Igepal CO sieries 
(GAF, USA), Antarox CO series (GAF, UK)*; ;l 


>10 



2. 15. Polyoxyethylene-Poiyox)T)ropyiene Block Copolymers \ i 4 : i : t • ; 

The POE-POP block copolymers are a unique class of polymeric ^surfactants. 
The unique structure of the surfactants, with hydrdphilic POE arid lipophilic PQ£; 
moieties in well-defined ratios and positions, provides a wide variety pf surfactants 
suitable for use in the present invention. These surfactants are available under various 
trade names, including Synperonic PE series (ICO; Pluronic® series (BASp,'^ 
Lutrol (BASF), Supronic, Monolan, Pluracare, and Plurodac. The generic tenn for these 
potymeirs is "poloxamer" (CAS 9003-11-6). These polymers have the formula: 5 ^ 

HOiCiiUOUC^eOUCi^o^ v^d'"^-irV" : : : vV^--: 

where "a" and w b" denote the number of polyoxyethylene and polyoxypropylene units, 
• respectively.' ■ ■ ■■ - ; v v , ■ . 

Examples of suitable surfactants of this class are shown in Table 15. Since the 
compounds are widely available, commercial sources are not listed in the Table. The 
compounds are listed by generic name, with the corresponding "a" and "b" values. 



Table 15: POE-POP Block Copolymers 



COMPOUND 


a, b values in HO(C 2 H40) B (C 3 H 6 0) b (C2H40).H 


HLB 


Poloxamer 105 


a-.ll b= 16 


8;_, 


Poloxamer 108 


a = 46b=16 


>1Q; 


Poloxamer 122 


a = 5 b = 21 


3. 


Poloxamer 123 


a = 7 b = 21 


7 
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COMPOUJ^.^......;...^; 


4 a, b yalues in HOCCiH^OMCaHepMCa^.H 


HLB 


. Poloxamer 1 24 , ' i( 7 . *" ■. 


a = <1 1 b ^ 2 1 ■ ; j .{ >./ f /• ■ , » i- ; ; . • /> v * 


>7 


'Pdlbxamerl8l/ . 


»-? ; *>"H9w : : '•" .*:■:•■■";.,■:."■ <>'. 




Poloxamer 182 :Vy - 


a = 8 .tb = 30/ c 


2 


Poloxamer 183 ; 


a = 10 b = 30 ■■/■ ■ .. . k- .•■•<. ■.!■:.' 




Poloxamer 1841 ^ . ' : * n - : 


a=13 b = 30 •' y.O 




Poloxamer 185 


a=19 b = 30 




Poloxamer 188 ^ 


a = 75 b-?30 -."V • «"»'... 


29 


Poloxamer 212^ : >* - 


a = 8- b = 35 ' - : . - ' ' 




Poloxamer 215 ,r 


a = 24 b = 35 




Pbioxafner217 


a = 52 b = 35 




Poloxamer 231 


a=16. b.= 39 , , , 




Poloxamer 234 , , 


a,= 22>f,39,. : . .. <, : ,.r-.:/.rf:io. 


■::/ ; 


Poloxamer 235 r : - i 


a = 27 b = 39 : - .<.-. -t^jo." !.•>:-*. 


if* 


Poloxamer 237 


a = 62 b = 39 •.! :,. - - < >;.i . JvaS; - 


24 


Poloxamer 238 


a = 97 -b = 39; > . r s' - ? V f- 


• ; :.i ' 


Poloxamer 282 


a= 10 b = 47 


- -i 


Poloxamer 284 


a = 21 b = 47 » 




Poloxamer 288 


a=122 b = 47 


>10 


Poloxamer 331 


a = 7 b = 54 


0.5 


Poloxamer 333 


a = 20 b = 54 




Poloxamer 334 


a = 31 b = 54 




Poloxamer 335 < 


a = 38.b = 54 




Poloxamer 338 * 


i=128 b = 54 




Poloxamer 401 ■ i 


1 = 6 b = 67 




Poloxamer 402 2 


i=13 b = 67 
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COMPOUND 


a, b values in HOCCzftOMCAO^ftO)^ 


HLB 


Poloxanier 403 


a = 21 b = 67 




Poloxamer 407 


a = 98 b = 67 




2.16. Sorbitan Fatty Acid Esters . 

Sorbitan esters of fatty acids are suitable surfactants for use in the present . 
invention. Examples of these surfactants are.shown in Table 1{L ,.~ 

» 

.:- r*i"> i- ^'f':* • ■ ■ 

Table 1 6: Sorbitan Fatty Acid Ester Surfactants 


COMPOUND 


COMMERCIAL PRODUCT (Supplier) 


HLB 


Sorbitan monolaurate 


Span-20 (Atlas/ICl), Crill 1. (Croda), Arlacel 20 

aci) • * • " ' 


8.6; 


Sorbitan monopalmitate 


Span-40 (Atlas/ICI), Crill 2 (Croda), Nikkol SP- 
10(Nikko) 


6.7 


Sorbitan monooleate 


Span-80 (Atlas/ICl), Crill 4 (Croda), Crill 50- 
(Croda) .-,■.•.;:<••..•..■•.,.. • • 


4.3 


Sorbitan' monostearate 


Span-60 (Atlas/ICI), Crill 3 (Croda), Nikkol SS- 
10 (Nikko) 


4.7 


Sorbitan trioleate 


Span-85 (AtlasflCI), Crill 45 (Croda), Nikkol SO- 
30(Nikko) 


4.3 


Sorbitan sesquioleate 


Arlacel-C (ICI), Crill 43 (Croda), Nikkol SO-15 
(Nikko) 


3.7 


Sorbitan tristearate 


Span-65 (Atlas/ICI) Crill 35 (Croda), Nikkol SS- 
30 (Nikkp) , .. , ......... . . ,. • , 


2.1 


Sorbitan monoisostearate 


Crill 6 (Croda), Nikkol SM 0 (Nikko) •• . 


4.7 


Sorbitan scsquistearate 


Nikkol SS-1 5 (Nikko) - - 


4.2 
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. ; 2.1 7, "Lower Alcohol Fatty Acid Esters -'J: 

- - Esters of lower alcohols (C 2 to C 4 )rand fatty |cids (Cg to Cig) > are toblcT \ 
surfactants for use in the present invention. Examples of these surfactants are shown in 
Table. 17. . ...... 1 

5 

Table 17: Lower Alcohol Fatty* Acid Ester Surfactants 



COMPOUND 


COMMERCIAL PRODUCT (Supplier) 

... .«.! y;Vr.« >;skj«i??n 


HLB 


Ethyl oleate 


Crodamol EO (Croda), Nikkol EOO (Nikko) 


<10 


Isopropyl myri state 

:)'<.£U< ' ')■ 


Crodamol IPM (Crpda) . 


<10 


Isopropyl palmitate . . 

•■•imut'-' ■ 


Crodainol ffpjCroda^ n^U 1 ;^" 


<10 


Ethyl (trioleate — - 


Nikkol VF-E (Nikko) ~ : . 


<10 


Isopropyl liooleate 


Nikkol VF-IP (Nikko) , • 


<10 



2.18. Ionic Surfactants .-i- -V-V:" 

J V ' ' ~ Ionic surfactants, including cationic, anionic and zwitterionic surfactants, are 
10 suitable hydrophilic surfactants for use in the present invention. Preferred anionic \ 
surfactants include fatty acid salts and bile salts. Preferred catidnic siirfactants inclu 
carnitines. Specifically, preferred ionic surfactants include sodium oleate, sodium lauryl 
sulfate, sodium lauryl sarcosinate, sodium dioctyl sulfosuccinate, sodium cholate, ) 

• .Uj<.> ■? -4-; i ..*» -.*.-.- - - • -* 

sodium taurocholate; lauroyl carnitine; palmitoyl carnitine; and mynstoyl carnitine. 

15 Examples of such surfactants are shown in Table 1 8. For simplicity, typical counterfoils 
are shown in the entries in the Table. It will be appreciated by one skilled in the art, 
however, that any bioacccptable counterion may be used. For example, although the 
fatly acids are shown as 'sodium salts, other cation counterforts can aftso be used, such as 
alkali metal cations or ammonium. Unlike typical non-ionic surfactants, these ionic 

20 surfactants are generally available as pure compounds, rather than commercial ' ' ' 

(proprietary) mixtures: Because these compounds are readily available from a variety of 
commercial suppliers, such as Aldrich, Sigma, and the like, commercial sources are not 
generally listed in the Table. 
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laojc to. ionic ounacianis * --i 


• 




COMPOUND 






FATTY ACID SALTS 




>10 . 


Sodium caproate 






Sodium caprylate ;r ^-s^A 






Sodium caprate >\ 


f ■.'vm:! '. ■; if..-* s- r-i 




Sodium laurate 




- ; : r . 


Sodium myri state * ' r^-fi^' 






Sodium myristolate 






Sodium palmitate 


• i. f f , , V-f * v. - 1 




Sodium palmitoleate; * r : ^*\ - ; • 1 v v " i J: 




• 


Sodium oieate 




in' 

18 ; 


Sodium ncmoleate 




• '": 


Sodium linoleate 




■ij fir - 


Sodium linolenate 







sodium siearate 






•3UULUU1 lduryi bundle yuuucuyi^ 




in 


Sodium tetrad ecvl sulfate 






Sodium lauryl sarcosinate 






Sodium dioctyl sulfosuccinate [sodium docusate (Cytec)] 






BILE SALTS 




>10 


Sodium cholate 






Sodium taurocholate 






Sodium glycocholate ..,>.-;. 






Sodium deoxycholate 


... . '.'(?- 





(C) 2003 Copyright Derwenl Information Ltd. 




FCT/USOQ/32255 



-40- 



COMPOUND 




HLB 


Sodium taurodeoxycholate,;^ c 






Sodium glycodeoxycholate 




■ i* j • 


Sodium ursodeoxycholate ; 






Sodium chenodeoxychblate 






Sodium taurbchenodeoxycholate 






S odium glyco"cheno deoxycholate 






Sodium cholylsarcosinatc 




# T * . 


Sodium N-methyl taurocholate 






Sodium lithocholate 






PHOSPHOLIPIDS 


■..,'.«* 




Egg/Soy lecithin [Epikuroh™ (Lucas Meyer), Ovothin™ 
(Lucas Meyer)] - 


£/'■ v.l. •■ill"". . '- 




Lyso egg/soy lecithin 






Hydroxy lated lecithin 


- •>*'. -j.Vj ; 0J 




Lysophosphatidylcholine 




I ;i '• ; ' 


Cardiolipin 






Sphingomyelin ■ - — "■ 

■ ft. 


-r'./i:* • • 




Phosphatidylcholine 






Phosphatidyl ethanolamine 






Phosphatidic acid . . , fl 


• •*• f -, f 




Phosphatidyl glycerol 






Phosphatidyl serine 


'..ii . ..J • ■: 




PHOSPHORIC ACJD ESTERS 


• .'•'.'.!.* i > .'• 




Diethanolammonium polyoxyethylene-10 oleyl ether 
phosphate 






Esterification products of fatty alcohols or fatty alcohol 
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COMPOUND 




HLB 


ethoxylates with phosphoric acid or anhydride 15 






CARBOXYLATES 






Ether carboxylates (by oxidation of terminal OH group of 
fatty alcohol ethoxylates) 


..... :: ■■■ 
k.. • 




Succinylated monoglycerides [LAMEGIN ZE (Henkel)]: Ki.;n; 






Sodium stearyl furiiarate ^ :t - : 






Stearoy! propylene glycol hydrogen succinate * : 






Mon6/diacetylated tartaric acid esters of mono- and ^ 

Hiolvceridcs ->-.-*. ■ -.f,t 






Citric acid eQter<* of" rnonf>- cliplvceriaes . • . L *i !■«•■»- 


\'"r" s '*■' * ." V ' "■ ? ' ; 




Glvcervl-lacto esters of fattv acids fCFR ref 172.852V 






Acvl laictvlatev 

lactylic esters of fatty acids ; ; , ; v 
calcium/sodium stearoyl-2-lactylate 
calcium/sodium stearoyl lactylate 


, • ,y: :/ - y! 


•>!:*,■". ' ■ 


Alginate salts • 






Propylene glycol alginate 






SULFATES AND SULFONATES 






Ethoxylated alkyl sulfates 






Alkyl benzene sulfones 






a-olefin sulfonates^ 






Acylisethionates' .»■■••••■ 






Acyltaurates 






Alkyl glyceryl ether sulfonates 






Octyl sulfosuccinate disodium 






Disodium undecylenamideo-MEA-sulfosuccinate 
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COMPOUND - " " 




HLB 


'■' CATIONIC Surfactants ~ "~ " .jr.. i":,". * ~ " "-'-i, 




>10: 


Laurdyl carnitine 


ST? ■*■ 5 Or. 


;i 


Palioiiioyl carnitine ... r ,. 1 ■,. , ... r ^, r v . M ,.\ j: h- ; ^ s 




■vj'- - 


Myristoyl carnitine 






Hexadecyl triammonium bromides :, J 1 [! > . :; r v:\ 




:)•;■ 


Decyl trimethyl ammonium bromide j^i*.; i i 




Cetyl trimethyl ammonium bromide jrr- , : 5 I- q J * 




Dodecyl ammonium chloride •'»• >. ; " « .■•;ri 






Alkyl benzyldimethylammonium salts 






Diisobutyl phenoxyethoxydimethyl benzylammonium salts 






Alkylpyridinium salts ,A : J ; 






Betaines (trialkylglycine): 

Lauryl betaine (N-lauryl,N,N-dimethylglycine) 






Ethoxylated amines: 

Polyoxyethylene- 1 5 coconut amine 







2. 19 Unionized lonizable Surfactants 

lonizable surfactants, when present in their unionized (neutral, non-salt) form, are 
5 lipophilic surfactants suitable for use in the compositions of the present invention' 
Particular examples of such surfactants include free fatty acids, particularly C*~C22 fatty 
acids, and bile acids. More specifically, suitable unionized ionizable surfactants include 
the free fatty acid and bile acid forms of any of the fatty acid salts and bile salts shown in 
Table 18. 
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Derivatives oi oil-soluble vitamins, such as vitaariins A, D, E, K, etc., are also 
useful siafactants for the comipibsitions of the present invention. Ah example of such a 

derivative is focbpheryl PEG- ldM succinate ^ from Eastoian). 

• .-/^ivcft v. • • ./».• -v-b mzl t ii.av jrLu >huv» 

2.21 Preferred Surfactants . . 

Among the above-listed surfactants, several surfactants are preferred. In general, 
surfactants or mixtures of surfactants that solidify at ambient room temperature are most 
preferred. Also preferred are surfactants or mixtures of surfactants that solidify at ... 
10 ambient room temperature : in ppmbiiation ^kh pa^cul^JijwpWlic components, such as 
triglycerides, or with addition of appropriate additives, such as viscosity modifiers,. 

bindere, thickeners, and the like. . , r ; ;r , .. . (( . 

b ^fei^ npn-ionic h^ 
, ; f alk^lm^tosides; alkylthiogliu»sides; lau^l m^c^golglyce^ 
1 5 ethers; polyoxyethylene alkylphenols; polyethylene; glycol fat^ acids esters; u : . ; i & 
polyethylene glycol glycerol fatty acid esters; polj^^ye^^le^, sor^tari .^9^ acid esters » 
polyoxyethylene-polyoxypropylene block copolymers; polyglycerol fatty acid esters; 
polyoxyethylene glycerides; polyoxyethylene sterols, derivatives, and analogues thereof; 
pplyo^ethylene vegetable oils; polyoxyethylene hydrogenated vegetable oils; reaction 
20 mixtures of polyols with fatty acids, glycerides, vegetable oils, hydrogenated vegetable 
oils, and sterols; sugar esters, sugar ethers; sucroglycerides; polyethoxylated fat-soluble 
vitamins or derivatives; and mixtures thereof. 

More preferably, the non-ionic hydrophilic surfactant is selected from the group 
consisting of polyoxyethylene aJkylethers; polyethylene glycol fatty .acids esters; 
25 polyethylene glycol glycerol fatty acid esters; polyoxyethylene sorbitan fatty acid esters; 
polyoxyethylene-po^ block copolymers; polygtyceryl fatty acid esters; 

polyoxyethylene glycerides; polyoxyethylene vegetable oils; and polyoxyethylene 
hydrogenated vegetable oils. The glyceride can be a monqglyceride, diglyperide, 
triglyceride, or a mixture. 
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Also preferred are non-ionic hydropM^ reaction mixtures of 

polyols and fatty acids, glycerides, vegetable oils, hydrogenated vegetable oils or sterols. 
These reaction mixtures are largely composed of the transesterification products of the 
reaction, along with often complex mixtures of other reaction products. The polyol is 
5 preferably glycerol, ethylene glycol, polyethylene glycol, sorbitol, propylene glycol, 
pentaerythritol, or a saccharide. 

The hydrophilic surfactant can also be, or include as a component, an ionic 
'-' ' sutfactmt^ bile acids and 

saltsfMalo^^ fatty kcid 

1 0 derivative of amino acids; oligSpepfides/ aii3 i^lypeptides;' glyceride derivatives of 
iminbaci^ 

acid Osiers of mbho-,digiycericles; kuSciiiyia^^ 

raono-,diglycerides; alginate salts; propylene glycol alginate; lecithins and hydrogenated 
lecithins; lysolecithin J and hydrbgeitet^ lysojphbspholipids and derivatives 

15 ! thereof; phospholipids and derivatives thereof; salts of alkylsulfafes; salts of fatty acids; 
sodium docusate;' carnitines; -land mixtures thereof. - : f r *-* 

■ ! '** More '{mferatile iomc surfactants include bile acids and salts, analogues, and 
derivatives tiiatSf; ' lecitluns, f>wlecilfalii^ phoi^holipidsi lysbp^p^olipids and 
' derivatives thereof; salts of alkylsulfates; salts of fatty acids; sodium docusate; acyl 
20 lactylates; nibn6-,diacetyiateii tartaric acid esters of monb-^igiycerides; succinylated 
mbnoglycerides; citric acid esters of mono-,diglycerides; carnitines; and mixtures 
thereof. 

' More specifically, preferred ionic surfactants are lecithin, lysolecithin, 
phosphatidylcholine, phosphatidylcthanolamine, phosphatidylglycerol, phosphatidic 

25 acid, phdsphatidylserine, lysbphbsphatidylcholine, lysophbsphatidylethanolamine, 
lysophosphatidyiglycerbl, lysbpliosphatidic acid, lysophosphatidylserine, PEG- 
phospihatidyiethanolamine, PVP-ph6q>hatidylethanoiamihe, lactyiic esters of fatty acids, 
stearoyl-2-lactylate, stearoyl lactylate, succinylated monoglycerides, mono/diacetylated 
tartaric acid esters of monb/diglycerides, j citric acid ester£ of mdno?diglycerides, cholate, 

30 taurocholate, glycocholate, deoxycholate, taurodeoxycholate, chenodeoxycholate, 
glycodebxycholate, glycochenodeoxycholate, taurochenodeoxycholate, 
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ursGdebxycholate * taun>ure<Jde6xycholate^ gfyboiirsodieoxychblate, ctiblylsarcbsine, N- 
methyl tatirocholate, caprbate, caprylate, wpraV; laurate, iiiyn^ef^ 
; ricindleatWiinoleattc; linoleiiate, ste^tejauiyl sulfate, : ferabecyl sulfate; docusate, 
lauroyl c^tines, p&riitoyl carnitines, myristoyl carnitines^ and salts'ahd mixtures 

Particularly preferred ionic surfactants are lecithin, lysolecithin, 
phbspKat^ 

lysoptosphaddylcholine, PEG-pK6^hat%ieth of fatty icids, 

ste^oyl-2-iactylate, stearbyl la^lateVirabcmylated mbrioglyc^rid^; monc^diacetylated 
tartaric add ^stedfbf n^o/diglycOTd&i cibricwid esters 6f monb/diglycerid^ cholate, 
taiirocholate, glycbcholate, debxycbolate, taurbdeoxycKolate, jglycddeoxVcholate, 
chblyl&krcosm^ and 
salts and mixtxuis thereof, with the most preferred ibriib ^tfabtants beitig lecitKin, 
dactylic esters of fatty adds, ste^yl-24actylate, kearoyl lactylate; siiccinylated 
monoglycerides, nibno/diacetylated tartaric acid esters of moho/diglycendeis-'citric acid 
esters of riioho/diglycerideSi taurbctiolate, caprylate, capratb, ■ bleate ■ laifiyl sulfiite, 
docusate, and salts and mixtures thereof 

Preferred lipophilic surfactants are alcohols; potyoxyeAylene alkylethers; fatty 
acids; glycerol fatty acid esters; acetylated glycerol fatty acid esters; lower alcohol fatty 
acids esters; polyethylene glycol fatty acids esters; polyethylene glycol glycerol fatty 
acid esters; polypropylene glycol fatty acid esters; polyoxyethylene glycerides; lactic 
acid derivatives of mono/diglyceridjss; propylene glycol diglycerides;.sorbitan fatty acid 
esters; polyoxyethylene sorbitan fatty acid esters; polyoxyetbylene-pplyoxypropylene 
block copolymers; transestedfied vegetable oils; sterols; sterol derivatives; sugar esters; 
sugar ethers; sucroglycerides; polyoxyethylene -vegetable oils; and polyoxyethylene 
hydrogen^ted vegetable oils. - . 

As with the hydrophilic.surfactants, lipophilic surfactants can be reaction 
mixtures of polyols and fatty acids, glycerides, vegetable oils, hydrogenated vegetable 
oils, and sterols. 

Preferably, the lipophilic surfactant is selected from the group consisting of fatty 
acids; lower alcohol fatty acid esters; polyethylene glycol glycerol fatty acid esters; 



• 
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polypropyleiric glycol fatty acid esters; polyoxyethylene glycerides; glycerol fatty acid 
. esters; acetylat^ed glycerol fatty acid esters; lactic acid derivatives of mono/diglycerides; 
sorbitan fa^ acid esters; polyoxyethylene sqrbitan fatty acid esters; polyoxyethylene- 
W^XYFppylcnc block copolymers; polyoxyethylene vegetable oils; polyoxyethylene 
hydrogenated vegetable oils; and reaction mixtures of polyols and fatty acids, glycerides, 
vegetable oils, hydrogenated vegetable oils, and sterols. < . 

More preferred are lower alcoholjatty acids esters; polypropylene glycol fatty 
acid este^;.prp^ glycol fatty acid enters; apetylated 

. gly??rol fatty acid esters; lactic acid derivatives of mono/diglycerides; sorbitan fatty acid 
ester?; polyoxyeAyle^ thereof; with glycerol fatty acid 

glycerol fatty acid est^re Wng most prefemi Among th? glycerol 
fatty acid wtm, the esters are preferably mono- or diglyceridps, qr mixtures of mono- 
and diglycerides, y/hercthe fatty acid moiety is aC 6 to C22 fatty acid. 

cr: Also preferred are lipophilic surfactants which are the paction mixture of polyols 
^ fatt y acids, glycerides, vegetable oils, hydrogenated vegetable oils, and sterols. 
Preferred polyols are polyethylene glycol, sorbitol, propylene glycol, and pentaerythritol. 

.? ■ 3> ^ ^ Triglycerides ' > v.- . 2; r H---- - s >- !?•'/. 

For compositions of the present invention that include a lipophilic component, 
the lipophilic component can be a lipophilic siirfactaint or a triglyceride. Preferred 
triglycerides are those which solidify at ambient room temperature, with or without 
additioii of appropriate additives, or those Which in combination with particular 
surfactants and/or active ingredients solidify at room temperature; Examples of 
triglycerides suitable for use iii the present iiivehtidn are shown in Table 1 9. In general, 
these triglycerides are readily available from commercial sources. For several 
triglycerides, representative commercial products and/or commercial suppliers are listed. 
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Tabte 19: Triglycerides 



Triglyceride 


Commercial Source 


Aceituno oil 




Almond oil " ; 


Super Refined Almond Oil (Croda) ' 


Araehis oil 


• r 


Babassu oil 


. . - . ' 


Beeswax 


.... ,» . . 


Blackcurrant seed oil ' 


• 


Borage oil 


• 


Buffalo ground oil 




Candlenut oil " i,v " 




Canola oil 


Upex 108 (Abitec) 


Castor oil 


'• " r" - "'' 


Chinese vegetable tallow oil 





Cocoa butter ' - / 




Coconut oil 


Pureco 76 (Abitec) 


Coffee seed oil 




Corn oil 


Super Refined Corn Oil (Croda) 


Cottonseed oil 


Super Refined Cottonseed Oil (Croda) 


Crambeoil ' 




Cuphea species oil 




Evening primrose oil 




Grapeseed oil 




Groundnut oil 




Hemp seed oil 




Illipe butter 
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Triglyceride ti r> Ir _ 


Commercial Source 


Kapok seed oil ^ /;.; • ;T~ ..." 




Linseed oil ~ " 




Menhaden oil . : 


Super Refined Menhaden Oil (Croda) 


Mowrah butter 




Mustard seed oil 




Oiticica oil " 




Olive oil • - 


Super Refined Olive Oil (Croda) u /: ; < ; ; «• 


Palm oil 


~ " <*V 


Palm kernel oil - - 




Peanut oil 


Super Refined Peanut Oil (Croda) 


Poppy seed oil 


■ 


Rapeseedoil 




Rice bran oil 




Safiflower oil 


Super Refined Safflower Oil (Croda) 


Sal fat 




Sesame oil 


Super Refined Sesame Oil (Crpda) 


Shark liver oil 


Super Refined Shark Liver Oil (Croda) 


Shea nut oil. 






super Kennea ooyoean uii (Croda) 


Stillingia oil 




Sunflower oil 




Tall oil 




Tea seed oil 




Tobacco seed oil 




Tung oil (China wood oil) 
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Triglyceride • 


Commercial Source 


Ucububa ' : v: 


. • • • • 


Vernoniaoil 


..... - - • • • • " 


Wheat germ oil 


Super Refined Wheat Germ Oil (Crpda) 


Hydrogenated castor oil 


Castorwax 


Hydrogenated coconut oil ' 


Pureco 100 (Abitec) 


Hydrogenated cottonseed oil 


Dritex C (Abitec) 


Hydrogenated palm oil 


Dritex PST (Abitec); Softisan 154 (Hflls)- 


Hydrogenated soybean oil 


Sterotex HM NF (Abitec); Dritex S (Abitec) 


Hydrogenated vegetable oil 


Sterotex NF (Abitec); Hydrokote M (Abitec) 


Hydrogenated cottonseed and castor .. _ 


Sterotex K (Abitec) 


oil 




Partially hydrogenated soybean oil 


Hydrokote AP5 (Abitec) 


Partially hydrogenated soy and ' 


Apex B (Abitec) 


cottonseed oil 


| 


Glyceryl mono-, di-, tri-behenate > 


Compritol 888' r - " 


Glyceiyl tributyrate 


(Sigma) 


Glyceryl tricaproate 


(Sigma) r 


Glyceryl tricaprylate 


(Sigma) 


Glyceryl tricaprate 


Captex 1000 (Abitec) 


Glyceryl triundecanoate 


L-apiex ozz/ ^/\Diiec^ 


Glyceryl trilaurat^ 


(Sigma) 


Glyceryl tnmyri^tate 


Dynasan 114 (Huls) 


Glyceryl tripalmitate 


Dynasan 116 (Huls) , . r , :i . . - 


Glyceryl tristearate, t .. r: \ • 


Dynasan 11 8. (Hiils) 


Glyceryl triarchidatev ; . . . ^i 


(Sigma) - • , 


Glyceryl trimyristoleate 


(Sigma) ' 
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Tridvceride- - 


Commercial Source ' 


viyccryj inpaimitoieate 


(Sigma) - ~ 7, 


uiyceryi trioleate — • 


(Sigma) ...,,'.< 


Glyceryl trilinoleate 


(S»gnia) . v >-,/«.., 


Glyceryl trilinolenate 


(Sigma) , 


Glyceryl tricaprylate/capratc 

.,331'. ' « \ ' ' . " 


Captex 300 (Abitec); Captex 3?5(Abitec); : 
Miglyol 8 1 0 (Hfils); Miglyol 8 1 2 (Hub) 


Gl VCervl tri c* anrv 1 a \t* /r»a nroto /lot mfa 
-7 JJ J rw *'*J'* uiwopi jr lalw Capiat wlalir2ie 


Captex 350 (Abitec) — — . 




Captex 8 1 0 (Abitec); Miglyol 8 1 8 (Hals) :■ 


wv>wjfi u luapry laiD CapralC/ sicaraie - 

■> ■■ ' - -i ' . . : < - 'i ,- r v , . 


Softisan 378 (HQls); (Larodan) 


G 1 VCCTVl tri CanTV 1 A t#» /lail T"0 t/» /cta^mta 

i/^^i jr i u i wapi^iaLc/ lauraie/siearate 


(Larodan) ----- 


Glyceryl l^-caprylate-3-linoleate 


(Larodan) 


Glyceryl l,2.caprate-3-stearate 


(Larodan) ' 


Glyceryl l,2-laurate-3-myristate * 


{Larodan) . "~. 


Glyceryl 1 ,2-myristate-3-laurate 


(Larodan) •; .... .. ? .. : , 


Glyceryl 13-palmitate-2-But>rate;, 


(Larodan) : ■ ..,*»);? 1 .-* 


Glyceryl l,3-stearate-2-caprate 


(Larodan) : ? 


Glyceryl l,2-linoleate-3-caprylaie ... 


(Larodan) i; .■ 



Fractionated triglycerides, modified triglycerides, synthetic triglycerides, and 
mixtures of triglycerides are also within the scope of the invention. 



Preferred triglycerides include vegetable oils, fish oils, animal fats, hydrogenated 
vegetable oils, partially hydrogenated vegetable oils, medium and long-chain 
triglycerides, and structured Triglycerides. It should be appreciated' mat several 
commercial surfactant compositions contain small to moderate amounts' of triglycerides, 
typically as a result of incomplete reaction of a triglyceride starting material hi/for 
example, a transesterification reaction, Such commercial surfactant composition^, while 
nominally referred to as "surfactants", may be suitable to provide all or part of the 
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triglyceride component for the compositions of the present invention^ Examples of 
commercial surfactant compositions containing triglycerides include some members of 
the surfactant families Gelucires (Gattefosse), Maisines (Gattefosse), and Imwitors 
(HUls). Specific examples of these conqiositiohsare: . . ■ 
5 .,, Gelucire .44/1.4 (saturated polyglycolized glycerides) - 

Gelucire 50/13 (saturated polyglycolized glycerides) 5 
Gelucire 53/10 (saturated polyglycolized glycerides)" ; V a * : ' 1 ^ 
> ; j ) r Gelucire 33/01 (semi-synthetic triglycerides of CrCjg saturated fatty acids) 
.frAs*. i^^Gelucire^P/Ol't^^'^thetic 'glycerides)^ 1 2 > 
10 ' " 



i\'>U\ -ill.' 



Maisine 35-1 (Hnoleic glycerides) 
Imwitor 742 (caprylic/capric glycerides) 



Still other commercial surfactant compositions having significant triglyceride 
15 content are known to those skilled in the art It should be appreciated that such , 
compositions, which contain triglycerides as well as surfactants, may be suitable to 
provide all or part of the triglyceride component of the compositions of the present 
invention, as well as all or part of the surfactant component. 

20 4. Substrates 

The substrate of the compositions of the present invention can be a powder or a 
multiparticulate, such as a granule, a pellet, a bead, a spherule, a beadlet, a microcapsule, 
a millisphere, a nanocapsule, a nanosphere, a microsphere, a plateletga minitablet, a 
tablet or a capsule. A powder constitutes, a finely divided (milled, micronized, 
25 nanosized, precipitated]! form of an active ingredient or "additive molecular aggregates or 
a compound aggregate of multiple components or a physical mixture of aggregates of an 
active ingredient and/or additives. Such substrates can be formed of various materials 
known" in the af£ such' as,' for example: 

Sugars, such as lactose, sucrose or dextrose; 
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^Polysaccharides, si^as^md^extrmDrdextrates; .. .. ..... 

O; . Cellulosics, such as microctystaUirie cellulose or macrocrystalline^ 
cellulose/sodium carboxymethy] cellulose;. > 

5 Inorganics, such as dicalcium phosphate, hydroxyapitite, tricalcium phosphate, 1 

talc,ortitania;and , { : : ... . ., £ . n , • ... ..• • 

Polyols, such as mannitol, xylitpi, sorbitpl.or cycJodextrin.o^.uH-D 
-- fflSffiSfe ?an alsq .be formed of any of the active ingredients, surfactants, 
triglycerides or additives described Jterein^Jn one porti^ar^bpdimenv the substrate 

10 .^'^ ^^T^j^l?^^ asur^ct^ora^yceride; a 

complex of an additive, surfoctant or triglyceride and an active ingredient; a coprecipitate 
of an additive, surfactant or triglyceride and an active ingredient, or a mixture thereof. 
It should be emphasized that the substrate need not be a solid material, although 
. often it will be a solid. For example, the enc^sulation ^cwt on the sutetafe may act as a 
15 soli**^ 

Suchsubs^ 

carrier, of which me substrate is a part, wWch must be a solid." ' w ; ' !nci!i -; > 'S i;y: '- 
5. Additives 

20 The solid pharmaceutical compositions of the present invention can optionally 

include one or more additives, sometimes referred to as excipiente. 1 The additives can be 
contained in an encapsulation coat in compositions which mcluae an encapsulation coat, 
or can be part of the sol id carrier, such as coated to an ^encapsulation 1 or contained 
within the ^cornponen^sfoming the solid c^l '/^r^^y^,,^^^ 

25 contained in me pharmaceutical composition but not part of the solid carrier itself 
Specific, non-limiting' examples of additives are described below! ( 



mvolving me preparation of the solid carrier ' the ^V^^S^'^'^ ' 
pharmaceutical dosage form. These processes' include agglomeration, air suspensi on 
30 chilling, air suspension drying, balling, coacervation, com^nutiot compression, 



) 
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4 ^lleti^tidri, c^opelletiiatibn, fextrosion, graiiulatibn, Hbmbgenizatiortl inclusion 
compilation lyopWHzatioh, n^oencapsiiiation, melting,' mixing, ^^moldibg, pan coating, 
" solvent dehydration, sonicatibn, spterbnization, spray chilling, spray congealing, spray 
drying, or other processes known in the art. The adcfitive can '^d^^ pr^i^i^'m 
encapsulated; ; Appropriate-coating in the art, and are further described 

in the sections belo w. Based on the functionality of the tuddi^ ve^ examples bf tVie 
additives areas follows: jc-ls; •; r..\-i*-.i ;:*roi!i\^:-w. brrs;-.;^; 

■■'-'^-5. L sbliibiU^rs :i ^^- ^ "« •'• ^ ^v-:-: 

TTie pharmaceutical compositions of the present invention can optionally include 
one or more solubilizers, Le. 9 additives to increase the solubility of the pharmaceutical 
active ingredient of other* composition components in the solid carrier. Suitable 
solubilizers for use in the compositions of the present invention include: 

" alcohois and polvols. such as ethanol, isopropanol, butanol, benzyl alcohol, 
ethylene glycol, propylene glycol, butanediols and isomers thereof, glycerol, 
pentaerythntoi, sorbitol, mannitol, transcutol, dimethyl isosorbide, polyethylene glycol, 
pol^fdpyierie" glycol, polyvinylalcofiol, hydroxypropyl methylcellulose and other 
cellulose derivatives, cyclodextrins and cyclodextrin derivatives; 

ethers of polyethylene glycols having an average molecular weight of about 200 
to about 6000, such as tetrahydrofurfuryl alcohol PEG ether (glycofurol, available 
commercially from BASF under the trade name Tetraglycol) or methoxy PEG (Union 
Carbide); 

amides, such as 2-pyirolidone, 2-piperidone^ e-caprolactam, N-alkyipyrrolidone, 
N-hydroxyalkylpyrrolidbne, N-alkylpiperidone, N-alkyicaproIactam, dimethylacetamide, 
and polyvinylpyrrolidone; 

esters,'siicii as ethyl propionate, tributylcitrate, acetyl triethylcitrate, acetyl 
tributyl citrate; triethylcitrate, ethyl oleate, ethyl caprylate, ethyj butyrate, triacetin, 
propylene glycol monoacetate, propylene glycol diacetate, e-caprolactone and isomers 
thereof, 5-vaieroiactone anci isomers thereof, P-butyrolactone and isomers thereof; 



(0 2003 Copyright Derwent Information Ltd. 



WQ 01737808 



^CT/US00/32255 
54- 



^and other solubilizers knovvn in the art, such as dimethyl acetanude, dimethyl 

• • -■■^ , 5? f ?^^!S?ft , ■ -l*?^"? 0 !??***? 1 flrfte-^^llH^.- 1 ?!^ ■^^Bg^Hpifar.fliB 

trade name TranscutoIX and water. 

5 ; of stMUzas are also wimin the scojw^f ^invention... Exceptas 

^".P?™* -ST 6 readUy available from standard commercial sources. 
Preferred solubilizers include triacetin, triethylcitrate, ethyl oleatej ethyl it-i-., 
caprylate, dimethylacetamide, N-methylpyrrolidone, N-hydroxyethylpyrrolidone, 
polyvinylpyrroli-done, hydroxypropyl methylceHuIose, hydroxypropyl cyclodextrins, 
10 ethanol, polyethylene glycol 200-600, glycofurol, transcutol propylene glycol, and 
dimethyl isosorbide. Particularly preferred solubilizers include sorbitol, glycerol 

tnacetin, ethyl alcohol, PEG-400, glycofurol and propylene glycol 

-. '■ •:- ■ ?,:'. >V*^l^'i3jVo v .'- •> nr v ~.t. : W*. c ">-*.-rvsS. H»v- 

11,0 compositions of the present 

'^.^.f^ySS^ .^ari(j|»^w ultimately 

1 5 administered to a patient, the ^amount of a given soluttHwr isHntited to a bioacceptable 
amount, which is readily drtejmined by 'one of skill in the art. In some cinaunstances, it 
may bHdvantageousto include amounts of solubilizers far in excess of bioacceptable 
amounts, for example, to maximize .the concentration of active ^ ingre^ent, . with excess 
solubilizer removed prior to providing the composition to a patient using conventional 
20 techniques, 'Ki^Wdyoi^ra vevipmm'w/ ' 1. 

• it t . i . 



5.2. Enzyme Inhibitors 
, When the active ingredient is subject to enzymatic degradation, the compositions 
can include an enzyme inhibiting agent. Enzyme irAjbiting agente are^shown for. 
example, in Bemskop-Schnurch, A., "The use of inhibitory agents tp overcome 



25 



enzymatic barrier to perorally administered therapeutic peptides and proteins", J, 
tolled Llease 5% i-\6^ 
reference. 

Generally, inhibitory agents can be divided into the following classes: 
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Inhibitors that are not based on amino acids, such as P-aminobenzamidine, FK- 
448, camostat mesylate, sodium glycocholate; *y*\!ifr.v- -f->».i» 

• • h Amino acids and modified amino acids; such as amihobbrohic acid derivatives 
and n-acetylcysteirie; - ! ^ ■■..-.Mb* M;&U A* u . 

a' 1 : Peptides and modified peptide, such as bacitracin, phosphihic acid dipeptide 
deriviativesi pepstatin^ antipain, leupeptin, diynio^taUn;el«tatiiC Kestatin^ 
hosphoramindon, puromycin, cytochalasin potatocarboxy peptidase inhibitor, and 
amastatih;^; : ; i.^sr.://*v [^^^.^^[^ ^h^A^h ir^-r^z y ; V. 

Polypeptide prbt^e inhibitors | siicfi as aiprbtihin {b6vl^ % pahcreafi c trypsin 
inhibitor), Bowman-Birk inhibitor' and soybem trypsin inhibitdr/ihicken egg white 
trypsin inhibitor, chicken ovpinhibitor, and human pancreaticjrypsin inhibitor. 
Cranplexing agents, such as EDTA, EGTA.-t 1 »1 0* :gten^%Dfa^^ 
hydroxyd^^ ; ,h :■ • ^ vtfrxo fritf-* ] :<n 

} t Mucfo^hpsiye polymers and polymer-inhibitor conjugates, such as polyacrylate 
derivatives, phitosan, cejlulp^ics, . cWtos^-EOT polyaciylic = 

^jd-bacitecin, c^pxy^ethyl celj^o^pepstatm^, polyaciylic acid-BwomanrBirk 

• . The chojce and levels of the enzyme inhibitor are based on toxicity, specificity of 
the proteases and the potency of the inhibition: The inhibitor can be suspended or 
solubilized in the composition preconcentrate, or added to the aqueous diluent or as a 
beverage. ..... ^. 

Without wishing to be bound by theory, it is believed that an inhibitor can 
function solely or in combination as: 

. . • ■ 5 a competitive inhibitor, by binding at the substrate binding site of the enzyme, 
thereby preventing the access to the substrate; examples of inhibitors believed to operate 
by this mechanism are antipain, elastatinal and the Bowman Birk inhibitor, 

a non-competitive inhibitor which can be simultaneously bound to the enzyme 
site along with the substrate, as their binding sites are not identic^ and/or : r 

a complexing agent Sue to loks in enzymatic activity caused by deprivation of 
essential metal ions but of the enzyme structure. 
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5.3. Other Additives ^^v.'.. -u&f*. /-^/n .,. >: 

.-.;..>,. i Other additives conventionally used in pharmaceutical compositions can be 
included, and these additives are well known in the art. Such additives include; 
5 : j. , T , j anti-adherents (wti-sticking agents, glidants* flow promoters, lubricants) such as 
talc, magnraum stearate; fumed silica (Carbpsil, Aerpsil), micronized^ilica (Syloid No. 
FPi ?44, . prace/U.S.A,), polyethylene glycols, surfacumts,;.^ acid 
salts, stearic acid derivatives, starch, hydrogenated vegetable oils, sodium benzoate, 
fifl^JKSSlfo!? fndnwgneshmJa^^ „ lcM 

10 v ; anticoagulants: such as acetylated monoglycerides; bxH^i&nr^rV Jz^v rAx 
*^fetjfoanmg'&gdtts:ttich as long-chain alcohols and silicone derivatives; ~ 
antioxidant sucH ^B^BHAf gallic acid, pn^yl^al^ 
ascorbyl palmitate, 4-hydroxyme%l-2,6-di-tert-butyl phenol,' 'ffidtOTO^erol^^^ 
; ' • • ; • ■« * ■ • binders (adhesives), agents" that impart dbhe^epro^^ 
15' -materials tttougli particfe-particle^ bbndirig, 1 sucH as matnx binderstttiry starch^iiy- 
sugars); film binders (PVP; staith ^te; cdhti^ 

binders (polymeric cellulose derivatives, such as carboxy methyl cellulose, ftpfrand 
HPMC; sugar syrups; corn syrup; water soluble polysaccharides such as acacia, 
tragacanuVguar and alginates; gelatin; gelatin hydrolysate; agar; sucrose; dextrose; and 
20 non-cellulosic binders, such as PVP, PEG, vinyl pyrrolidone copolymers, pregelatinized 
starch, sorbitol, and glucose); 

bufferants, where the acid is a pharmaceutical^ acceptable acid, such as 
hydrochloric acid, hydrobromic acid, hydriodic acid, sulfuric acid, nitric acid, boric acid, 
phosphoric acid, acetic acid, acrylic acid, adipic acid, alginic acid, alkanesulfonic acid, 

25 amino acids, ascorbic acid, benzoic acid, boric acid, butyric acid, carbonic acid, citric 
acid, fatty acids, formic acid, fumaric acid, gluconic acid, hydroquinosulfonic acid, 
isoascorbic acid, lactic acid, maleic acid, methanesulfonic acid, oxalic acid, para- 
bromophenylsulfpnic acid, propionic acid, prtoluenesulfonic acid, salicylic acid, stearic 
acid, succinic acid, tannic acid, tartaric acid, thioglycolic acid, toluenesulfonic acid and 

30 uric acid, and where the base is a pharmaceutically acceptable base, such as an amino 
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1 acid/aii amino acid ester/ kniWonium hydroxide, pdtalssi^ 
hydroxide, sodium hydrogen carbonate, aluminum hydroxide, calcium carbonate,! 
•/M* magnesium hydroxide; magnesium ahirhirium silicate; synto silicate, 

synthetic hydrotalcite, magnesium aluminum hydroxide, diisopropylethyl^ 
5 ethanolamine, ethylenedianiine, triethanolamine, triethy lamine, triisbpropanolamine, or a 
salt of a pharmaceutical^ acceptable cation and acetic acid, acrylic iacid, adifiic acid, 
alginic acid, alkanesulfonic acid,- an amino acid, ascorbic acid, benzoic icid, boric acid, 
butyric acid, carbonic acid, citric acid, a fatty acid, formic acid; fumaric kcid; gluconic 
acid, hydroquinosulfonic acid, isoascorbic acid, lactic acid, malejc ^'ad^methanesulfonic 
10 acid, oxalic acid, para-bromoph^ acid, propionic acid, p-toluenesulfonic acid, 

salicylic acid, stearic acid, succinic acid, tannic aci^ tartaric acid, thioglycolic acid, 
toluenesulfonic acid, and uric acid: 

chelating agents, such as EDTA andEDJA salts; „ , : 
coagulants, such as alginates;' ; ^ a-v ina.,:^:, « hi..: 

1 5 colorants or opaquants. such as titanium, dioxide, food dyes, Jakes, natural 

vegetable colorants, iron oxides, silicates, sulfates, magnesium hydroxide: and aluminum 
hydroxide; ' . 

, : m) coolants, such as halopenated hydrocarbons (g.g. t trichloroethane r ..; k; 
, tnchloroethy^ene,.dicW^ fluorptrichlpromeAane), diethylether and liquid 

20 nitrogen; . .. : r t , v.., : ; - fM ,.. ; . f -' ^w-r, - u -ir-.r,:s: 



.. . cryoprotectants. such as trehelose, phosphates, citric acid, tartaric acid, gelatin, 
dextran and xnannitol; 

. diluents or fillers^ such as lactose, rhannitol, talc; maghesium stearate, sodium 
chloride, potassium chloride, citric acid, spray-dried lactose, hyidrblyzed starches, 
25 directly compressible starch, microcrystalline cellulose/ cellulbsics; sorbitol, sucrose, 
sucrose-based materials, calcium sulfate,' dibasic calcium phosphite and dextrose; 
■ !• • disintejgrahts or super dismteprants. such its crosc^ 
derivatives/clays- .gums; cellulose^ cejiiilose derivative*; 'al ginates, crosslinked 1 
^lyvinypyrrolidonej sodiitoi sto 
3D hydrogen bonding agents, such as magnesium oxide; 
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. flavorants or desensitizers. such as spray-dried flavors,.essential oils and ethy! 
vanillin; 

„.:•,.*.- •'•.'•.• o f/.yii-'-.a ,v. ;r.i:-> •:• .-jw.^u- > iv.y - ■ <■••.> ■:}<:: -h.-' ... 
^ : r ; j.on-exchanBe resing, such as styrroe/diyinyl benzene copolymers, and quaternary 
a ^? ni ^ .^Pf^fi . ..'.„••;,.. • ..-.;,<»,-•;,;■ .wfcii •.- .:>' '. 

5 :• - .-. i h, vplasticizers, such as polyethylene glycol, citrate esters (e.g. , triethyl citrate; acetyl 
, jnethyl.cjtrate* acetyltributyl citrate), acetylated monoglycerides, glycerin; triacetin, 
..i-Prppylene glycol, phthalate esters (e.g., diethyl phthalate, dibutyl phthalate), castor oil, 
^.•sprbitoland dibutylseccate;^ .!.•!:,.;>;;.•, » .b<-^ :;rj" » m-.j •v.r.osiu....; u:,;-. .>»->.;«' 
' . - - •'. preservative?; suchas ascorbic acid; foric acid, soifbic acid, ; benzoic acid; and .) 
10. . .. salts thereof, parabehs; phenols; benzyl alcohol, and quatern^ 

l : ''Solyra^rsuch as"a1£ol»WiMeo^ ! el^"^o^t«i hyarocaroons and water, 
sweeteners, including natural sweeteners such as maltose, sucrose, glucose, 
sorbitol, glycerin and dextriris, and artificiaf sweeteners, 'such l ava^ia^e! saccharine 
and saccharine salts; and : -M; mi >. Aj±:iy$U 

15 -m thickeners (viscosity modifiers, thickening agents); such as sugars? 1 • - 

>■■■ polyvinylpyirolidone; cellulosicsi polymers and alginates: - : -. " ' :i lh "• !,: "- 

Additives can also be materials such as proteins (e.g. , collagen, gelatin^ Zeiin, 
gluten, mussel protein; iipoprote^ cellulose 
derivatives, pecun; ; starchv'clut6sah^ Q£^i^^lp^Ml^f^i{^ 

20 natural or synthetic waxes; camuaba wax; fatty acids (e.g., stearic acid, hydro'xystearic } 
acid); fatty alcohols; sugars; shellacs, such as those based on sugars (e. g. ; lactose, 
sucrose, dextrose) or starches; polysaccharide-based shellacs (e.g., maltodextrin and 
maltpdextrin derivatives, dextrates, cyclodextrin and cyclodextrin derivatives); 
cellulpsic-based shellacs (e.g., microcrystalline cellulose, sodium carboxymethyl . 

25 cellulose, hydrpxypropylniethyl cellulose, ethyl cellulose, hydroxypropyl cellulose, 
cellulose acetate, cellulose nitrate, cellulose acetate butyrate, cellulose acetate •■.>■ 
trimeUitate, carboxyme^ylethyl cellulpse, hyoroxypropylmethyl cellulose phthalate); 
inorganics, such as dicalcium phosphate, hydroxyapitite, tricalcium phosphate, talc and 
titania; polyols, such as mannitol, xylite! and sorbitol; polyethylene glycol esters; and 
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p^iym^rs,' such ks ^ginates, ^oly(Iiactide coglycolide); gblitiii, cf o^siinked gelalin, and 
agar-agar. 

- ; " It should bVappreciated that there is considerable overlap between the above- 
listed additives in common usage, since a given additive is often classified differently by 
5 different practitioners in the field, or is commonly used for any of several different 

function^ Thus, the above-listed additives should be taken as merely exemplary, and not 



limfting, of the ^ included in compositions of the present 

Invention/ Tliera one skiilecl in the 

art, according to the particular properties desired 



10 



6. Dosage Forms ; : , v , . . v .. v ..y^.; 

The compositions of the present invention can be processed by agglomeration, air 
suspension chilling, air suspension drying, balling, coacervation, cpating^romminution, 
compression, cryopelletization, encapsulation, extrusion, wet granulatipn,dry • v 

15 granulation, homogenization, inclusion complexatipn, lyophilization, melting, 

microencapsulation, mixing, molding, pan coating, solvent dehydration, sonicatipn, 
spheronization, spray chilling, spray congealing, spray drying, or other processes known 
in the art. The compositions can be provided in the form of a minicapsule, a capsule, a 
tablet, an implant, a troche, a lozenge (minitablet), a temporary or permanent suspension, 

20 an ovule, a suppository, a wafer, a chewable tablet, a quick or fast dissolving tablet, an 
effervescent tablet, a buccal or sublingual solid, a granule, a film, a sprinkle, a pellet, a 
bead, a pill, a powder, a triturate, a platelet, a strip or a sachet Compositions can also be 
administered as a u diy syrup", where the finished dosage form is placed directly on the 
tongue and swallowed or followed with a drink or beverage. These forms are well 

25 known in the art and are packaged appropriately. The compositions can be formulated 
for oral, nasal, buccal, ocular, ^th^ai, transrnuc6sai vaginal, tbpicaf or rectal delivery, 
although oral delivery is presently preferred. lt ' 

' The pharmaceutical composition and/or the solid carrier particles can be coated 
with one or more enteric coatings, seal coatings, film coatings, barrier coatings, 

30 compress coatings, fast disintegrating coatings, or enzyme degradable coatings. Muluple 
coatings can be applied for desired performance. Further, the dosage form can be 



(C) 2003 Copyright Derwenl Information Ltd. 



WO 01/^7808, P.CT/US00fl2255 



60. 



.designed for immediate release, pulsatile release, controlled release, extended release, 
delayed release, targeted release, synchronized release, or targeted delayed release. For 
release/absorption control, solid carriers can be made of various component types and 
levels or thicknesses of coats, with or without an active ingredient. Such diverse solid 
5 carriers can be blended in a dosage form to achieve a desired performance. The 

definitions of these terms are known to those skilled in the art. In addition, the dosage 
form release profile can be effected by a polymeric matrix composition, a coated matrix 
composition, a multiparticulate composition, a coated multiparticulate composition, an 
ion-exchange resin-based composition, an 6smosis-based composition, or a 

10 biodegradable polymeric composition. Without wishing to be bound by theory, it is 
believed that the release may be effected through favorable diffusion, dissolution, 
erosion, ion-exchange, osmosis or combinations thereof. • - — - - 
.. • »iwr j r:,i -^h^ n fbrnftJa^l as a rapsule, the rapSule can be a luufd or sbft gelatin capsule, a 
'starch ciapsul^ to capsiiles, such^Sdsage 

15 forms ckn fiirtfier be coated wth, for ei^plefa sdtl cbatln& an enteric coatiii&ah 
extendi rel^eS 
are Smio^'n^ 

Seal coatmg, or coating with isolation layers: Thin layers of up to 20 microns in 
thickness can be applied for variety of reasons, including for particle porosity reduction, 

20 to reduce dust, for chemical protection, to mask taste, to reduce odor, to minimize 

gastrointestinal irritation, etc. The isolating effect is proportional to the thickness of the 
coating. Water soluble celluiose ethers are preferred for this application. HPMC and 
ethyl cellulose in combination, or Eudragit El 00, may be particularly suitable for taste 
masking applications. Traditional enteric coating materials listed elsewhere can also be 

25 applied to form an isolating layer. 

Extended release coating: The term "extended release coating" as used herein 
means a coating designed to effect delivery oyer an extended period of time % Preferably, 
the extended release coating is a pH-independent coating formed of, for example, ethyl 
cellulose, hydroxypropyl cellulose, methylcellulose, hydroxym'ethyl cellulose, 



30 



hydroxyethyl cellulose, acrylic esters, or sodium carboxymethyl cellulose. Various 
extended release dosage forms can be readily designed by one skilled in art to achieve 
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' :> delivery 1© both ^Ihe small ihd larjg^ intestines, i& only the' small intestine, or t6 only the 
; - laifee intesfine;'d^hdin^ of coating ^ matenals ^d/or coadng thickness. 

! Infaic bating: The tern "enteric coating" as used herein relates to a mixture of 
ptermaceuHcMly acceptable excipiaats which is applied to, combined with, mixed with 
5 or otherwise added to the carrier or composition. The coating may be applied to a 
'^r&pre^6d or inoldrf or exWde^ gelatin capsule, arid/or pellets, beads, 

granules 6r pwficlS Of the carrier or composition. The coating may be applied through 
an aqueous dispersion or after dissolving in appropriate solvent Additional additives and 
their levels, arid selection of a primaiy coating material br materials wll de^nd on the 
10 following properties: * 

: • v 1. ' resist^beWdi^lthioii^d disintegration in the stomach; -- 

2 inipermeabilitylo gastric fluids and dra^camer/enzyme while in the stomach; 
3 e ability to dissolve or disintegrate rapidly at the target intestine site; 
4. physical and chemical stability during storage; ..... r , ■ 

15 5. non-toxicity; . . .:-vr,, ;r ...r. .. ?^ .-■■ ■o^ 

■ ; ^6.: application as a coating (substrrte.;inei^y);^d^v ov.it:*v-:i ^ 
■\ r,;7. economical practicality:* - * ■ : i-- r ^- ^^' ;!:l .: r ' • : ^ - : ■'•■'■■■v- 

Dosage forms of the compositions of the present invention can also be formulated 
as enteric coated delayed release oral dosage forms, i.e. , as an oral dosage form of a 
20 pharmaceutical composition as described herein which utilizes an enteric coating to 

effect release in the lower gastrointestinal tract. The enteric coated dosage form may be a 
compressed or molded or extruded tablet/mold (coated or uncoated) containing granules, 
pellets, beads or particles of the active ingredient and/or other composition components, 
which are themselves coated or uncoated. The enteric coated oral dosage form may also 
25 be a capsule (coated or uncoated) containing pellets, beads or granules of the solid carrier 
or the composition, which are themselves coated or uncoated. s . : 

The term "delayed release" as used herein refers to the delivery so that the release 
can be accomplished at some generally predictable location in the lower intestinal tract 
more distal to that which would have been accomplished if there had been no delayed 
30 release alterations. The preferred method for delay of release is coating. Any coatings 
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5 



? ^^^V^kness such that the entire coating does not dissolve 
;.. flmds at pH^beJow atout 5, but d^.d^|yejtt^atoutiand 

, . - ^ 0V J- ,l is „ c *P ec, . e< |. lhs ? t ~ an y anioni ? PP'ymer exhibiting a pH-dependent solubility 

'•• -' ''" s '- ^'"W- !«.'-jv>.« s, -fa gnj;j;o; :r-:sir.: ■ ff) ! v^raflK inserts 7 

^5?* ^S?J?.?!5S "* enj^cc^gmthe r orai^ce of the present invention to t . 

*5b5S5 fHf&^$& ^j^^^^fi^uw^i the 
present invention are anionic carboxylic polymers. The more preferred polymers and 

, , ; C ^ p ^i e ^^f 5 ^^.^ *w»J>r*^T Propcrtoes, Jnclude,.but are not limited 

',c"/t!*i5M f£-f.-..->:::*i'A ^nco^q^A n< ^iv^.-b Wr. >■ fso'ii-b&l .otitis m. 

10 secretion of an insect. This coating dissolves in media of pH >7, w » . 
Acrylic polyrnere (^ferred) ; ^ 

Examples of suitable acrylic poiymers include methacrylic acid copolymers and 
ammonio methacrylate copolymers. The Eudragit series E, L, S, RL, RS and NE (Rohm 
15 Pharma) are available as solubiliz^Wganic sd^ dry 

powders. The Eudragit series RL ,NE, and RS are insoluble in thiiastrointestifal tract 
but are permeable and are used primarily for extended released The Eudragit series E 
dissolve in the stomach. The Eudragit series L, L-30D and S are insoluble in stomach 



and dissolve in the intestine. 

■« "!fV.., -X- -.:>..:i K:i:.?;: ..i =<:./.;.-. ..- J?.* efiMf 



20 



are: 



25 



30 



/ Cellulose Derivatives (also preferred), Examples of suitable cellulose derivatives 

•• > ethyl cellulose; '! .' ,; .v • ,• v.- • n •« . • ■. ,. v; 

• : " ■' ' •'• ' reaction mixtures of partial acetate esters of cellulose with phthaiic 
anhydride. The performance can Vary based on the degree 'anti type of " v ' ' 
substitution. Cellulose acetate phthalate (CAP) dissolves in pH >' 6? Aquateric 
(FMC) is an aqueous based system ariS is a spray dried CAP psuedofatex with 
particles < lumi Other components in Aqiiateric caS mclude piufonics^'Tweens^ 
andacetylatedmonoglycerides;' r ' ' 

''teilulose aceiaie rrimellitate (Eastman); '*""' "" :h ' " 
metJiyiceilulba (Pharmac^ Methocei);' ' ' 
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*■ hydroxypfopyl methyl cellulose phthalate (HPMCP). ; 

the poferaiance cm 7 Wry based 'oh the degree and type of substitution. HP-50, 
HP-55, HP-55S, HP-55F |^6s ^ suitable; " 

hydroxypropyl methyl cellulose succinate (HPNiCS; AQOAT (Shin Etsu))V 
5 The perfonnance can vary based on the degree and type of substitution. Suitable 

grades include AS-LG (LF), which dissolves at pH 5, AS-MG (MF), which dissolves at 
pH 5.5, and AS-HG (HF), which cfissol ves at higher pH. these polymers are offered as 
granules, or as fine powders for aqueous dispersions; 

Polv Vinvl Acetate Phthalate fPVAPX PVAP dissolves in pH >5, and it is much 
10 less permeable to water vapor and gastric fluids; and 
, :.. Cotteric fby Colorcon). 

Combinations of the above materia 

The coating can, and usually does, contain a plasticizer and possibly other 
. coating excipients such as colorants, talc, and/or magnesium stearate, which are Weil 

15 known in the art: Suitable plasticizers include: triethyl citrate (Citroflex 2), triacetin 
{glyceryl triacetate), acetyl triethyl citrate (Citroflec A2), Carbowax 400 (polyethylene 
glycol. 400), diethyl phthalate, tributyl citrate, acetylated monoglycerides, glycerol, fatty 
acid esters, propylene glycol, and dibutyl phthalate. In particular, anionic carboxylic 
- acrylic polymers usually will contain 10-25% by weight of a plasticizer, especially 

20 dibutyl phthalate, polyethylene glycol, triethyl citrate and triacetin. Conventional 
coating techniques such as spray or pan coating are employed to apply coatings. The 
coating thickness must be sufficient to ensure that the oral dosage form remains intact 
until the desired site of topical delivery in the lower intestinal tract is reached. 

. Colorants, detackifiers, surfactants, antifoaming agents, lubricants, stabilizers 
25 such as hydroxy propyl cellulose, acid/base may be added to the coatings besides 
plasticizers to solubilize or disperse the coating material, and to improve coating 
performance and the coated product 

A particularly suitable methacrylic copolymer is Eudragit L.RTM, particularly L- 
30D.RTM and Eudragit 100-55.RTM, manufactured by Rohm Pharma, Germany. In 
30 Eudragit L-30 D.RTM, the ratio of free carboxyl groups to ester groups is approximately 
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1:1. Further, the copolymer is. known tq be insoluble in g^trointestinal fluids having pH 
, below 5.5, geperdly 1 .5r5 J, ie, the pH generally present in the fluid of the upper 
gastrointestinal tract, but readily soluble or partiaJly soluble at pH above 5.5, re., the pH 
generally present in the fluid of lower gastrointestinal tract. 

Another methacrylip acid polymer which is suitable for use in coating the 
composition or solid carrier which can be employed in the compositions and methods 
described herein, either alone or in combination with other coatings, is Eudragit S.RTM, 
manufactured by Rohm Pharma, Germany. Eudragit S.RTM. differs from Eudragit L-30- 
D.RTM only insofar as the ratio of free carboxyl groups to ester groups is approximately 
1 :2. Eudragit S.RTM is insoluble at pH below 5.5, butMlikS Eudragit L-30-D.RTM, is 
poorly soiubie in gastrointestinal fluids having pH of 5.5-7.0, such as is present in the 
small intestine media. This copolymer is soluble at j&tfjjf md "afibve^t e; the pH 
generally found in the cblon. Eudragit S.RTM c&n beiised silone ais a coating to provide 
delivery of beginning at the large intestine via a delayed release, mechanism. In addition, 
Eudragit S.RTM* being poorly soluble in intestinal fluids below pH 7, can be used in 
combination with Eudragit L-3G-D.RTM, soluble in intestinal fluids above pH 5:5, in 
- order to effect a delayed release composition. 1 The more Eudragit L-30 D.RTM used the 
;\more proxima] realeasc and delivery begins^ and the more Eudragit S.RTM used, the 
more distal release and delivery begins Both Eudragit L-30-D-RTM and Eudragit : 
S.RTM can be substituted with other pharmaceutical^ acceptable polymers with similar 
pH solubility characteristics: ;r: ..:.:■'-! : V ■:•.*:/.!*: ■ 

Preferred materials include shellac, acrylic polymers, cellulosic derivatives, 
polyvinyl acetate phthalate, and mixtures thereof. More preferred materials include 
Eudragit series E, L, S, RL, RS, NE, L.RTM, L300.RTM, S.RTM, 100-55RTM, 
cellulose acetate phthalate, Aquateric, cellulose acetate trimellitate, ethyl cellulose, 
hydroxypropyl methyl cellulose phthalate, hydroxypropyl methyl cellulose succinate, 
poly vinyl acetate phthalate, and Cotteric.< Most preferred materials include Eudragit 
series L.RTM, L300.RTM, S.RTM, L100-55RTM, cellulose acetate phthalate, ■ 
Aquateric, ethyl cellulose, hydroxypropyl methyl cellulose phthalate, hydroxypropyl 
methyl cellulose succinate, poly vinyl acetate phthalate, and Cotteric.,... 
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■ ; - • ' Extended release:anci targeted delayed release coatings ^ foP dosage forms of the 
compositions of the present invention are described more completely in U. S. Patent Nos, 
5,622,721 and 5,686,105, the disclosures of which ire incorporated herein by reference 
in their entirety. ^ - ' - - 

5 - Fast-Disintegrating Coatings for Immediate Release: Immediate release coating 
of solid caitiers is ^ coiaambnly used to ira^roVe pfc^ufct ele&arice^ weil'as for a moisture 
'•*• barrier, and biste and ddorttasiatigl 'Rapid br^ddvm ^ is 
import^i lading to e^ Eutiragh RD100 (Rohm) is 

an example of such a coating. It is a combination of a water insoluble cationic 
} o methaciylate copolymer with ai water soluble cellulose ether} In powder form, it is 
. readily dispensible into an easily sprayable suspension that drres to leave a smooth film. 
Such films rapidly disintegrate in aqueous media at a rate tHatis independeiit'of pH and 
film thickness. 

!5. : 7. = Processes ./„.*•••. r ?: ; v-'. 1 ' - r 

. The compositions of the present invention can be prepared by a variety of 
. processes to apply an encap^atioh coated forma substrate-free solid 

carrier such as a multiparticulate or a powder. The commonly utilized coating and 
pel 1 etization processes include balling, spheronization, extrusion, spray congealing, 
20 spray drying, pan coating, fluidized bed coating, melt extrusion, crystallization, 

cryopelletization, nanoencapsulation, coaccrvation, etc. It is also clear to one skilled in 
the art that appropriate additives can also be introduced to the composition or during the 
processes to facilitate the preparation of the solid earner or the dosage forms, depending 
on the need of the individual process. . . 
25 . . , . A coating process frequently involves spraying a coating solution onto a 
. substrate. The coating solution can be a molten solution of the encapsulation coat 
composition free of a dispersing medium. $Th£ coitog^ by 
solubilizing or suspending the composition of ^ 

mediuni^ah'organic solvent a supercritical fluid, or a mixtto thereof. At the'end of the 
30 coating process, the residual dispersing medium can be further removed to a desirable 
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"^S 1 ? ^propriatc drying processes, siich ^ vacuum e>^oration^ heating, freeze 



drying,. etc. 



1 s 



.. A .R?l!«W.?nproc<ss .typically ^involyBpiepmng a inpltai solution of the 
composition of the solid carrier or a dispersion of the composition of the solid carrier 
5 .:, ' fvl^ ^J^H' m ^^ u ^^ iv ^i Wn&m ■**%**• a supercritical fluid, 
:"*;? ?l acf'*^^ S # through a certain 

?<: ^ d^proces^canbe adopted "cpn^lAel^ if 
necessary. . . 

"•' sKV'-'v-r.. t-'i'j ni truv"'.s.T.-u r »i ;i .._:.-<: 1.3 « r<: - ~ 
10 t . .7}? P5^<r es f^ descnbed above, jthe combination of the processes, or the; 

n ! K ^(^^Vr^^my^^M^^ So.me of the processes are briefly 

Balling. Spheppiyat jon or Extrusinn 
15 In a broad sense, pellets are very much like granules ind bead; the techniques for 

producing pellets can also produce granules, beads, etc. Pellets, granules or beads are 
',.-!■• ° f a . P? 11 ^ spherpm^orextrudpntThe pelletizer, spheronizer 

ot : aWe .to **K approximately spherical bodies from a mass of finely divided 

P^l^cpntmupusly, by a.ron^prtumb{ing action on a flat.or curved surfWwith the 
20 addition of a liquid. .-. 

Pelletizers can be classified based on the angle of their axis as horizontal drum of 
incUned dish pelletizersVRotary fluidized granulators can also be used for pelletization. . 
A standard fluidized drier bowl can be replaced with a rotating plate as an air distributor. 
For granulation, a binder liquid is sprayed from via one or two binary nozzles located 
axially to the rotational movement of the powder bed. This operation results in rounding 
of the granules Jo ; approximately spherical pellets. Such balling or agitation techniques 
can be fenced by operating conditions, such as bridging/binding liquid requirements, 
residence time of the material in the pelletizer, speed and angle of inclination of the 
pelletizer, amount of material fed to the pelletizer, choice arid levels of binder, etc. One 
; skilled in the art can readily adjust such factors to produce a satisfactory product. 



25 



30 
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The components of the invention can also be self binding^ : Liquid components 
i l? aui be peUetizetf with an the aid of suitable solidifying, binding or thickening agents. 
o j ^ ^Similarly,' thechoice of ah appropriate bidder for a giveft application isteadily 
determined by one skilled in the art: At a itiinimum, the binder miiist be calplable of 
5 wetting the surfaces of the particle being pelletized or ^ grahulat^d;^ Birideis must Kiave 
.v sufficient wet strength to allow agglomerates to be ^ handledf aiid sufBcieht dry^streng^ to 
make them suitable for their intended purposes. Each ptbcess^ hbWever; m^i» usb of a 
different system of forces and may require a different agglomerate strength. The final 
( ) selection of the binder should be made on the basis of the type ;,of i equipment that is used. 

10 The size and size distribution of pellets, bulk density, strength and flow properties also 
affect the perfonnance of the pellets, and these properties can be adjusted by one skilled 
in the art by the inclusion of additives, choice of equipment, and processing conditions. 

. i^b.'^^ ' IstTj-v V. ■■: >r : r;^^ i -/i ?..?;;■.** is r, ..jr...- i-.'r.iVKZU 5 

■ ic T ^ ^ v Extrusion ^ £-7? ;■■ .* : airj-^iv/^a^fi^v. lif- « - '= D^r^i 

15 C i > Extrusion is a well-known method of applying pressure to a comjwsitibh tdamp 
jor melted) until it -flows through an orifice or a defined bpehing/ TKe extriidable length 
varies with the physical characteristics of the material to be ej^ded, thS r methdd of 
^extrusion, and the process of manipulation of the particles after txtniision. Various types 
of extrusion devices can be employed, such as screw, sieve arid basket, ibUJ arid ram 
20 extruders;-. - (:•.:•<•;.&*; v ' Kvy: : - ' ;i!- r *r-' ■ fr£ . ■ o.v"-'v ?' 

( 1 

Encapsulation by Extrusion: In this method, the lipid composition in the form of 
an emulsion is added to a 16W moisture melt of low m^to^exiiti, *bc siigar, or mdciified 
edible starch, mixed and extruded into a cold bath The solidified composition can be 
further ground downi. OptionaJly, centrifuga] extrusion r cah bi utilized for efficiency. 
25 " : "Meit Extrusion: Comments of the invention can be'meit^ andexmided with a 
continuous, solvent free extrusion 'process, with or without inclusion of additives. Such a 
process is well-established i and well-knoWh to skilled practitionefs inthe art 
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t. .... . Spheronization v : ^ * <■,:.,... , >: ■. . w t xw . - * -i r 

o Spheronization is the process of converting material into spheres, the shape with 
,; . : the lowest, .surface area to volume jatio. \ Spheronization typically begins with damp 
extruded psurdcles^ [Die extruded particles are broken into, uniform lengths^,: « 1 
5 .instantaneously and gr^ually transformed into spherical shapes^In addition, powdered 
... it; raw materials; ^ whichjequire, addition of either liquid or materiad from a mixer, can be 
, : process^ in anair-^^^^ vw>f l i s&timteiv tit'u 



f ; Sttfav Cotfgealiifg !: J v 



I0" " ;Ii * ^pray^hg^Iing is melhod tfiat is generally used in clmgingitfie structure of the 
materials, to obtain free flowing powders from liquids and to provide pellets ranging in 
size: from about 0.25 to 2.0 mm. Spray congealing is process in which a substance of 
interest is allowed to melt, disperse, or dissolve in a hot melt of other additives, and is 
then sprayed into an air chamber wherein the temperature is below %eVmelttog point of 
15,. the formulation components, to provide spherical ,congeated peUets; :The air removes the 
... f . latent heat of fusion.. The tern the cooled air used depends onthe freezing 

point of the product The particles are held, together by solid bonds formed from the 
.,, , congealed melts. Due to the absence of solvent evaporation in most spray congealing 
processes, the p^icles are generally non porous and strong, and remain intact upon 
20 agitation. The characteristics of the final congealed product depend in part on the 
properties of the additives used. The rate of feeding and inlet/outlet temperatures are 
adjusted to ensure congealing of the atomized liquid droplet. The feed should have 
adequate^ viscosity .to ensure homogeneity. The conversion of molten feed into powder is 
a single, continuous step.. Proper atomization and a controlled cooling rate are critical to 
25 obtain high surface area, imiform and homogeneous congealed pellets. Adjustment of 
these parameters is readily achieved by one skilled in the. art v ■ . . M , s , . 

The spray. congealing method is particularly suitable for heat labile substances, 
since ambient temperature is used to dry, and for moisture sensitive substances, since 
non-aqueous compositions can be utilized. Spray congealing is similar to spray drying, 
30 except that no solvent is utilized. Spray congealing is a uniform and rapid process, and is 



v 
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completed before the product comes in contact with any equipment Surface. Most 
us*, -j:. additives that are solid at room temperature and melt without decomposition are suitable 
for this methods \: r .•■ d~lU.*: -y..-,; .-tf o; ik^vv ^r,.^. r^...A^*?..r- 

Conventional spray dryers operating with cool inlet air have been used for spray 
5 congealing. Several methods of atomization of molten mass can be employed, such as 
pressure, or pneumatic or a ^ntii&^ aton^ti^ For persons sjk^led. in { the spray 
. . congealing art,.it jts ; well known that several formulation aspeqts ? such as tnatobi^ : 
materials, viscosity, and processing factors, such as, temperature, atomization and 
cooling rate aff^. ^e qiidity (morphology, pajticle size distribution, pqlymophism and 
1 0 dissoj ution d^cteristics), of spray congealed pellets. Jhe, q?ra^ congealed particles may 
be used in tablet granulation form, encapsulation form, or can be incorporated into a 
liquid suspension form. . _ : . : . ^ v . v .,. s . 

Solvent Dehydration (Sprav Drying) 

1 5 For compositions that are oily in nature, Jhespray^^^ is commonly 

. employed. The oily material is commonly mixed with a polymeric material, such as 
gelatin, vegetable gum, modified starch, dextrin, or other appropriate additives. An 
emulsifier is added, if needed, to form an oil-in- water emulsion., The emulsion is 
atomized into a column of heated air in.a drying, chamber, ^ resulting in rapid evaporation 

20 of water. Alternatively, the emulsion is atomized directly into a polar solvent, such as 
isopropanol, ethanol, glycerol or polyglycols, to dehydrate the aerosolized particle. This 
method is particularly suitable for compositions containing lipophilic actives or additives 
that result in lipophilic cores; Spray drying/solvent dehydration can also be applied to 
hydrophilic ictiVe ingredients or additives to form an oil in waW emulsion which is 

25 spray dried. This results in a homogenous solid ro'mpwsitibii. Furthermore, \^ter or 

organic solvent based formulations cari be spray dried by using inert process gas^ such as 
nitrogen/ai-gon arid the like. ;f 1 ' ' " 
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Crystallization ...... : rr ^^ ,;,.<.♦..; . ; 

,r t- .~ Components of the present invention can be dissolved in appropriate solvents and 
subjected to spherical ciystallization techniques well-known in the artJs.r - : ; 

5 s Nanoencapsulation : ^ « '. ci* . 

• 1 *-' : Nanoerirapsutefion involves solubilizing kri aqueous 'solution of an Active" 
ingredient and other K coniponents : 'in a weakly poliar vehicle: r iSckiks ^ f6im^ with the 
active iA 'an drj^ic^outer pHaSe: Then, an ^ Is added ?o the 7 

•lipophilic exteriia] ph^e>The nififed inicellies thus fonri^d are 'Aen pbly rhenzi^ with the 



) aidxif a suitable procedure- such as UV of gamma radiation^ tfe^or ^cliOTicafapaats. 
the hardened solidified micelles are madeio uridergb *pliase excH^ng^ by replacing an 
outer lipophilic vehicle by water. By selecting appropriate m&TOmersf nSwwricihg 
agents and auxiliary materials, nanoncapsules as small as 80 to 250 nm can be prepared. 

: "V:r!-* •: z '': l; T:.'' ! 

u Supercritical Fluid Pri>cesses^%^ ft 

Componerits'bf the prbs^t invention can be dispereed in a f supercritical fluid and 
crystallized as needed: -Current techniques involving supercritical fluids include^ 
precipitation by rapid expansion ' of supercritical sohrtiorisfj^ 
^dpredpta&dhfnim ;t 5 ^- r ' ; ^ • ^ >^ . 

Coacervation 

Coacervation is a transfer of macromolecules with film properties from a solvated 
state in a coacervation phase into a phase in which there is a film around each particle. 
The coacervation method involves dispersing the composition in a dispersion of a 
polymeric colloid, such as gelatin alginate, and shock treating the .mixture with it 
temperature or pH, etc., to generate a two-phase system. The desired phase is then 
hardened with a cross-linking agent, such as glutaraldehyde. 
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Crvopelletization :.v.;*l_ ; -..-. ->./•. 

;/ The 1 cryopellctizatioh proc^diiit fclloWs conversibri^bf a ihblten ixiass, aqueous 
.,<: r s6| u tion or suspehsiori into solid, bdad-like particles. 1 The rriblteni iii^^lutions or 

siisjiehsiotis are dripped by itieahs of am appropriately designed device into liquid 
5 nitrogen. The proddctioii I of sifiall Srdps anci liquid m^g^'c66iing k 'p^if ver^ rapid 
and jMOT&procS^ed'J The fillets Jure Mthciif cintSJ in si 

conVe^&iM fi^^ taiirieid out Um)6r aseptic 

conditions for Isterile j^6«^in|; The : most cntJcaT step pi^iiiidlng ^ferical pa&cles by 
I ) gl bbulizadob is tiie^et&rmkticit lti<$& forrrafon is vtfM&M ^y Kul&bn 

10 related variables; siich ai 'the nature ^the actiVS'uig^ total 
solid cbirten^ fce Amdertaken 'witi ^tessing of 
suspensions tb ensure 'jbicmbgenei^rfln 1 i^di^6h» '^wpm^iit % design' 'and processing " 
variable also play an important irble. v 5rie skilled in th^^ ^ really t&farce the 
1 various factors to produce a satisfactory product: : Enteric matrix pellets dan be formed 
15 that include polyaciylic acid (e.g. Carbopol) with a high molecular weight polyethylene 
• (such as PEG-20,000). ' • <\;t ■ ■ >»- ^ '\ - * - W " 

Other processes suitable for producing solid compositions of the phannaceutical 
compositions of the present invention include extrusion and spray chilling. ' These 
processes are described in detail in U S. Patent Nos. 5,965,161 and 5,539,000 
'20 respectively. ■■ .-v^/t;'.".- ■■ ><<]>i-\-^ 

For processing of encapsulated compositions, various methods can be used. The 
term "microencapsulation" applies to enclosure or encasement in microcapsules. 
Microencapsulation is a means of applying coatings to small particles of solids or 

25 droplets of liquids and dispersions. The terms "coated", '"protected" or "layered" are 
commonly used interchangeably with the term "encapsulated". All of tFiesb terms can be 
used to refer to practically any core material that is encased or enclosed in ail outer shell. 
Typical equipment used to apply coating includes a conventional pan (Pellegrini; Italy), a 
modified perforated pan (multicoater, Thomas Eng., IL) or a Wurster coater in a Glatt 

30 powder doater/granulator (Glatt Airtechniques). 
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Solvent Based Solution Coating 

Solvent-based coating is When the components of the invention are solubilized 
a^w^^M^^asol^-. The .^^^^i^^^^^ thejplyent is aqueous- 
ba$ed, (^components caii be emulsified with, an appropriate, emulsifier, organic solvent, 
5 , or a .supe^dedgawd. . Solye^ $th ^'!°^-,^%.i^^^.l^t^.a^.!ngl)?:' . 
evaporation numbers are pruned, SQ^nt^rtu^^^^ 

10 . ^Udp^c^^j^^.i^^m^M^^ are p^iculariy suitable additives for • • 

P9$8?; piasjh^j^^i^ia^ of Ae ; components is fecilitated ' 
ngoroig sturjngpr hea^g..Ptoici^..inay,be:;atoJbe added to stimulate dissolution. 
^sticWng ! agents t ^bp mployed as needed ^ , 4 JT : , : ^, } .. 

, , - , Substrate surface area, shape, porosity and stability are important determinants of 
15 good coating. , ; Spherical particles are preferred, and these4iiay be produced through 
spheronization or a spherical crystallization process. Crystals or compact granules from 
diy ^ ^mgaction or exfrusiqji prpcesses, pftai ayaijable .commercially, serve as good 
subsuates. , r j ; . ^ , t ^ .-.^^^r^ '^!^^,,^^. v , -v., ir*'V, ;'.j*ou»\:.r'tf. ..«. 

Encapsulation can be conducted by traditional pan coating or fluidized bed 
20 techniques. Several process (air supply, temperature, spray rate, spray system, powder 

feed, attrition) and formulation factors determine the quality of the end product, and one ) 
skilled in the art can readily adjust such parameters as needed. 

Air suspension in a rotary fluidized bed granulator can used to deposit the 7 
encapsulation coat on to a substrate, thus allowing a high rate of drug application with 
25 low drug loss. Furthermore, both aqueous and organic solvents can be used. The 
Wuyster process, an air suspension technique, is more suitable for encapsulations ? A 
. involving very Tine powders. , . 
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Sol vent-Free Coating • 
This process entails using coating materials that can be applied in a molten state. 
The selection of proper coating materials depends on melting point, melting point range 
and the viscosity in the liquid state. A fluidized bed is ideal for molten coatings of 
5 substrates that range from aijout 1 00 microns to about 2000 microns in size. Fluidized 
bed coating, spraying molten materials, involves achieving a proper balance of process 
parameters that allpw ; proper encapsulation to occur. . Substrate particles that are i 
suspended and separated from ..each other by the fluidization air enter a zone of finely 
( } atomized coating liquid. - Coating occurs as the liquid droplets, which are substantially 

i 0 smaller in size than substrate, impact the particles, spread, ; and solidify. Multiple layers 
can be coated, and the completipn of spraying is followed by a pipduct stabilization or 
cooling step. Some critical success parameters include bed temperature, atomization, 
atomi zation fluid temperature, or droplet size, spray type, spray rate, rate^pf coating 
droplet solidification on particle surfaces, particle size, shape, etc.' Inert materials such 
1 5 as sodium chloride, citric acid, potassium chloride can serve as substrates. One skilled in 
the art can readily .adjust such parameters to achieve a satisfactory product. :yjty , 

. ;> . The processes described above .are suitable for treating substrate-based'; 
compositions or non-substrate-based compositions of the present invention. Thus, in one 
embodiment, pharmaceutical compositions of the present invention do not include a seed 
20 particle, such as a conventional drug or other additive aggregate starch or sugar bead. 
} Instead, the compositions are processed, and the components are chosen, such that a 

solid composition is formed without the need to coat the composition onto a substrate 
bead. Such compositions can be in die form of beadlets, beads, granules, pellets, etc., 
that have an approximately homogenous distribution of active ingredient, surfactant, 
25 triglyceride and/or additives. These compositions can be produced by means of balling in 
pelletizers or fluid bed granulators, and compaction or extniision/spheronization. In 
addition, these compositions can be produced using solvents-free spray congealing • 
processes or dropping (globulization) methods,. Dropping procedures involve conversion 
of aqueous solutions or suspensions to a solid fqrin. Congealing of the liquid droplets in 
30 cooling baths can aided by a chemical reaction {e.g. , insoluble salt or complex . 
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formation), a sol/geJ transition, or by freezing in a coolant bathx>f liquid nitrogen or 

haJogenated hydrocarbons. 

shJz n$mm& iiikmkv^ so tj&ism btemivn ^-m^^si**; {mute ^iq-wi! 

'lo z&m'Jtc r i Specific Formulations: <hu -s- .-s.t £ r, t ue*i <*; ^Vc'*^ br* 
5 h^^lbt j/F '^*l^^he^n£o3ii^^r the solid pharmaceutical conipbsitibii includes a 

carrier, 1 the solid carrier including a siibstrite ^d'arf ehwps^ substrate. 
The enrapsiriatipn^ least orie iqiiic brrion-iohic hydrops 

vuOptionallyi the^nc^sdatiorfebat can include a phaira^ 
r H JipopWlic ; wmi^inent s^ 
10-rrphannfuieuti wffc'ifcia hi isitecrft o \ 

v*a«i£fu^^ 

S^sbluble bade^Fbf^^ 0;ST PiteHl Nd?C^^ 
^discloses coated bead compositions of hydrophobic steroid compounds wetted by a 

compoui*^^ 

present inventors have surprising^ found that prdperchdice of siMactahts iand other 
^components allows^ 
hsza ;hydrophbbic active ingredients: For example whilr the 
20 ■! use of surfactants as wetting agehts^the present investors hive found ^af sififactahts at : 
higher levels,:/.^; in amounts far in excess of the afhoimti'n^ess^ for a 

- wetting function, enable a pharmaceutical active ingreciientld be fully or at lea^ partially 
solubilized in the encapsulation coating material itself, rather than merely physically 
bound in a binder matrix. In fact, while binders can optionally be used in the - * 
25 compositions of the present invention^ the higher siirfactot cdncentetioS 

invention^ i.e> solubilizing amounts, obviate the heed for binders aid raider them*'' 
optional instead of necessary. ■ - i^-.J l>v,*^*w<! - U^W^tr^ 

" Thieamoimfbfhy^ so 
as to at least partially solubihze the pharmaceutical active ingredient, with the optional 
30 lipophilic surfactants and triglycerides thos^n to fififoer mcreasie ttie ^^aceutical 
active ingredients solubility. 
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^■^irja i^A fuithdr advantage believed to accnie from the ph^ of 
& v i j the present invention is that upon administration fif the com to a patient the high 

' ^ levels of surfactants and other components present in the composition facilitate the rapid 

: solubilization of the pharmaceutical acti v e ingredient >'iliu$%hile the prior arl^ 
5 composition of ^Hani^n (k)ntaihs aldrug iriVfbrm whic^ 

in yiyp, such asbyemutei^ m the ^gastrointestinal tract, the 

; active ingredient in compositions of the present invention is at least partially solubilized 
in the composition itself, and is further provided vyith s^act^ts arid other components 



. in the composition to facilitate rapid dispersion (emulsificati on/micellization) and 
10 . sustained solubilization of the active ingredient upm administration 

dten^i^|^^ this aspect; aii active^ i 

2 .ingredient cm be prpyided in the ^ but not in the encapsulation coat, if 

desired. )^le, npt piwepUy prefeRed,' such a^ the active ingredient 

15 s to the patient along with the surfactants and pthewomponents to facilitate, dispersion . 
. y (emulsification/micellization), thus still providingmore rapid active ingredient^ 
v presentation to the absorption site. : Alternatively, the, active ingredient can be 
administered in a separate dosage form, including a conventional dosage fomvprior to, 
concurrently with, or subsequent to administration of the present compositions, to 
20 achieve similar advantages. , . , .. > r 

The optional lipophilic surfactant and triglycerides can be used as desired to 
further enhance solubilization of the active ingredient, or to promote dispersion . , 
(emulsification/micellization) inyivo, or to promote in vivo absorption at the absorption 
site. 

25 For more hydrophilic active ingredients, the materials, of the encapsulation coat . 

provides components to" promote efficient transport of the active ingredient across the 
barrier membrane to promote more effective absorption. For these active ingredients, it 
is preferable to include a lipophilic component in the encapsulation coat. 

" In another embodim'e^^^ the solid pharmaceutical composition includes a solid 
30 carrier, the solid carrier including a substrate and an encapsulation coat on the substrate. 
The encapsulation coat includes a lipophilic component, such as a lipophilic surfactant or 
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^a4rig]jfceride. .Ofctioiudly^ coat ,can:inc|ude a phannaceutical active 

. . . . , ; ingredient .and a hydrophilic surfactant* In this embodiment, the lipophilic surfactant or 
triglyceride can be present in amounts to enable at Jeast partial solubilization of an active 
5 ingredient in the encapsulation coat, in the composition, or separately administered. 

; v • > te'^oth^rOTbddlm^nt, the solid pharmaceutical composition effectively 
> presents a lipophilic component with or without an active ingredient tb help promote 
■ .absorption of a hydrophilic active* ^'rv^.-j .-v -!* -Ji w?:i^»':j r *->? " 

1 ^ " * E^^6lh^^m|^iS^, the solid pharmacfeutltaJ c^mpk>sldoh iricl tides a solid ) 
10 carrier, the solid cimie? including a 5 substrate arid racap^i^ibncoat oh'tlie substrate. 
The encapsulation coat includes a pharmaceutical active irigrediehi ahd an ionic or non- 
ionic hydrophilic surfactant; a pharmaceutical active ingredient and a lipophilic* 
component such as a lipophilic siirfectant or a triglyceride? or a pharmaceutical active 
-/ ingredient and both a hydrophilic surfactant and a ^lipophilic cdmponeht: L — ' - 

- 

carrier; wherein the solid c^CTlsTdlfmed of at least two coiiiponenis selected froih the 
group consisting of pharmaceutical active ingrediefits; ionic or nbn-iohic r^drophilic 
si^ctants; arid lipdphUic ^liporihilic suf^M 

^inlflSslmi^l^^, the solid pharmaceutic^ composition is V iforinuiated without 
20 the need for a substrate seed particle. The active ingredient, surfactants and triglycerides 

in the chosen combination are processed, with appropriate excipienis if necessary, to ' 
form solid carriers in the absence of a seed sxibstrste. Preferably, the components are 
chosen to at least partially solubilize the active ingredient, as described above. 

25 : 9. Methods 

The present invention also provides methods of using the above-described 
pharmaceutical composition. In one aspect, the present invention provides a method of 
treating a patient with a pharmaceutical active ingredient, the method including the steps 
' of providing aTdosage form of a phannaceutical composition as above, 
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including an active ingredient, ind aMiinistering the dosage form to the patient. The 
patient can be an animal, preferably a mammal, 1 and more preferably a humaji. 

v/ r i In another aspect* the present invention provides a method including the steps of 
providing a dosage form of a pharmaceutical composition as described above, providing 
5 a dosage form of a pharmaceutical active ingredient, and administering the dosage forms 
to.the pauent. This method is adj^anUgepus when all or part of the active ingredient or 
k an additional active ingredient is to be a^mistered to the patient in z separate dosage 
. . , form prior to, conciurendy ; with, or subsequent s to administration of the pharmaceutical 
V ) composition. vSjusv 

10 h In pother aspect, the present invention prpyi.des a meftpdiof improving the , 
palatobility and/or masking the taste of a ^ p^iroaceutical active ingreclient, by providing 
the active in^dient in a ph^rcewtical composition as described abqye.uSmce the 
active ingredient , is encapsulated in a lipid^cpat; it will npt instantaneously (ttssolve in the 
., mouth, but will instead dissolve jn a.region past the oral cavity, ; thereby substantially 
15 avoiding or ,at least reducing ^ ingredient and the < 

■ In another aspect of the invention, the compositions enable gastric resistance or 
acid degradation reduction of the active ingredient. i » ~ • : 

In another aspect of the invention, the solid carrier improves the chemical 
20 stability of the active ingredient ■>-;h>v£V. --- *. 

In another aspect of the. invention, the solid carrier protects the upper 
gastrointestinal tract from the adverse effects of the active ingredient 

In another aspect, the present invention provides a method of improving the 
dissolution and/or absorption of a pharmaceutical active ingredient, by administering the 
25 active ingredient in a composition as described above, or co-administering the active 
ingredient with a composition as described above. 
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Example 1: Preparation of Coated Bcads asm c ^wbtsiiytfj t 4smin3^/u ra& itoiasq 
1 o e^*e- «& Comppsitions.according to the present inyentipnlweie prepared, as follows. The 
r. ^[>rspccjfic comporientS:U naa> sgct'A.* joibrvo^ 

i ssvft ^r^&V^sjn 1 ^^ materials w&'prepared by dissolving the * 

. rO*.« desired amouhtof the? 4 active iri^difeht and m 
^surfactaht^ to 
ie3;usedfdF^ 

in a 3:1 to 1:1 weight ratio. ^&&Wm# O 

10 nfr^GU^^ in a 01 

Sa&ccmv^ 7500^tha 
^nd^ediaiti^^ 

sd5 nimafotaini^ ^dunn^ of 

vi^wae'spri 

1 5 ^ of coat^ bead^. - WKifn-tfe - i 

allowed to cool to room temperature. The coated beads were then dried under vacuum to 
•to ;minimi2e ; residual solvent levelsri/The dried; coated beads were then sieved and 
collected. . &nfa^ihptoM s ^ ? to n$te&b§\ xsmktm^^hr^ 

20 Example 2: Composition I -Bisiifrm a A* *«rto-tf iiWafc *: . - 

A pharmaceutical composition Was prepared according to the method of Example 
l, having a substrate particle - an abtive ingredient ^(glybundej/and a mixture of a' 
hydrophilic surfactant (PEG-40 stearate) and a lipophilic surfactant (glycerol 
... ; : ; monolaurate). . The components and their amounts were as follows: tesiW 4 I 

- vivj ! :, .* ■vrik§-~ i avo«H 0 •.-.:»> 5i: ■\*:f;*f»3W£C E «i Truster.! :W;k-l 



ie 
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Component' 1 . 


Weight (g) 


%(w/w) 


Glyburide 


1 




PEG-40 stearate 


33 '■■ 


25.2 


Glycerol monolaurate 


17 


"13.0 


Non-pareil seed (30/35 mesh) 


80 '■*»!■ 


-'61.1 



Example 3: Composition II ' f N 

A pharmaceutical composition was prepared according to the method of Example 
1 , having a substrate particle, an active ingredient (progesterone), a mixture of a 
5 hydrophilic surfactant (Solulan C-24) and two lipophilic components (dcoxycholic acid 
and distilled monoglycerides). The components and their amounts ; were as follows: 



Component 


Weight (g),., i. 


%(w/w). 


Progesterohe •• " l ~ •'' 


' 12 • : 'v. ■■■■■■■ 


••• : - 8.6 


Solulan C-24 (AmefchoO* 


yi y •• 


•■ 22.9 


Distilled monoglycerides 


8 .. " ' 


. ; 5.7 


Deoxycholic acid 


\ ... 8 


5.7 


Non-pareil seed (30/35 mesh) 


80 


_ 57.1 



* PEG-24 cholesterol ether 



Example 4: Composition III * 
1 0 A pharmaceutical composition was prepared according to the method of Example 

1 , having a substrate particle, an active ingredient (itraconazole), a mixture of non-ionic 
hydrophilic surfactants (Cremophor RH-40 and PEG-150 monostearate), an ionic 
hydrophilic surfactant (sodium taurocholate) and a lipophilic surfactant (glycerol 
monolaurate). The components and their amounts were as follows: 

15 ..... 
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Component 


Weight (g) 


%(w/w) 


itraconazole 


• - 20- 


:.: ;: ;^:,9.7 


Crcmophor RH-40 (BASF)* . 


• 25 


12.1 


Glycerol monolaurate 


io 




Sodium taurocholate 


.. - 5 • • 




PEG- 150 monostearate 


27 


" 13.0 


Non-pareil seed (30/35 mesh) 


120 -. • 





..,,>.* PEG^4P hydrogenated castor .oil ... 



* Example 5: Composition TV ' ' ' >■•"' ' r' 

f ' A phamac^uti'cai composition Was prepared according to the method of Example 
5 1 , having a substrate particle, an active ingredient (omeprazole), a mixture of a two 
, hydrophiiic surfactants (PEG- 150 monostearate and PEG-40 monostearate); and a 
. triglyceride-cbntaining lipophilic component (Maisine 35-1). The components and their 



amounts were as follows: 




J .; ■ . ' 1 

V-. . . . ' ' 


Component 


Weight(g) 


%(w/w) 


Omeprazole 


16 


8.8 


PEG-1 50 monostearate 


50.4 


.... 27.8 


PEG-40 monostearate 


252 


13.9 


Maisine 35- 1 (Gattefosse)* 


8.4 ., , 


4.6 


Magnesium carbonate 


1.6 


0.9 


Non-pareil seed (30/3 5 mesh) 


80 


44.1 



* linoleic glycerides 



Example 6: Seal Coating 

The dried, coated beads of Example 3 were further seal coated by a polymer 
layer. The seal coating polymer layer was applied to the progesterone-coated beads in a 
Uni-Glan fluid bed coater. Polyvinylpyrrolidone (PVP-K30) was dissolved in isopropyl 
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alcohol to form a 5% Ww solution. This seal boating solution was sprayed onto the 
boated beads -with atWursteir bottom spray insert The itilef and outlet air temperature 
were maintained at 30 and 40 °C 9 respectively. When i the spraying process was T ' 
complete, the beads were further dried by supplying dry air at 50-55°C for 5-1 5 minutes. 
5 The *eai coated bi^swei* then allowed to cool in the apparatus by supplying dry air at 
20-25 6 G fot 5- 15 minutes. The dried, seal cbkied beads were collected and stored in a 
cohtaifier:^ - ■ w-'- :; ^ ^ i ^ i.t-i - 

I / Example 7: Protective Coating 

•v?^..; .'Vf : i; >>; .>'.:r;\ 'V^-.v* -i# • , .'■■■■■v-v.:vv r 
10 The dried, coated beads of Example 5 were fiirther coated with a protective 

polymer layer. The protective coating was applied to the omeprazole coated beads by 

spraying with anydroxypropyl methylcellulose (HPMC) solution. The protective 

coating HPMC solution was prepared by dissolving 6 grams of HPMC in ethanol. To 

this solution, methylene chloride was added followed by 2 mL of triethylcitrate as a 

15 plasticizer and 1 g of talc, the HPMC solution wassprayed on the beads as described in 

Example 6, ^d ffie protd^ve^cbatrf arid collected; 

Example 8: Enteric Coating ; 

The dried, coated beads of Example 5 were further coated yrith an enteric coating 
( ) 20 layer. The enteric layer was applied to the omepi^ole coated beads by spraying a 

Eudragit LI 00 solution. Eudragit LI 00 is an aciylate polymer commercially available 
from Rohm Pharma. The spraying solution was prepared by dispersing 1 5 g of Eudragit 
LI 00 in 200 mL of ethanol to give a clear solution. To this solution, 4 g of triethyl 
citrate was then added as a plasticizer. 2 grams of purified talc was also added to the 
25 solution. The solution was then sprayed onto the beads, arid tfieb^ds were dried, as 
described in Example 6V "" ' ' ' v ' ' r 



Example 9: Comparative Dissolution Study 1 

A comparative dissolution study was performed on three forms of an active 
30 ingredient: the glyburide coated beads of Example 2, a commercially available glyburide 
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product (Nlicionase.®, available from Ptarmacia & Upjohn), and the pure glyl>uride bulk 
drug. . The dissolution study, was performed using a USP 5 dissoIution ;type 2 apparatus. 
For each of thethrec forms, material equivalent to 5^$ of glyburide was used for each 
triplicated clissoljition run in 50Q mL of isotonic pH ,7.4 phosphate buffer,; The . 
5 - dissolution mediurp was, maintained sit 37. °Caiid constantly stirred at a speed of 1 00 
6 rpm. .T^e dissolution media .werie sampled at 15, 30, 45, 60, 120 and 18Q minutes. At 
each time point, 3 mL of the medium was sampled, and the medium was replenished 
with 3 mL of fresh buffer. The samples were filtered through a 0.45 \i filter immediately 
after the sampling. The filtrates were then diluted in methanol to an appropriate 
10 concentration for a glyburide-specific HPLC assay. 

The HPLC assay was performed on a Varian 9010 system by injecting 50 \iL of 
the sample. The sample was separated on a Ptienominex CI 8 column by running a 
mobile phase of 75:25 v/v methanoi/phosphate buffer (0. 1 M potassium dihydrogen 
phosphate, pH adjusted to 3.5 using phosphoric acid), at a flow rate of 1 mL/min, at 
15 ambient temperature. Glyburide was detected by its UV absorption at 229 nm. 

The results, of the comparative dissolution measurement were, expressed as the 
percent of glyburide dissolved/released in the dissolution medium at a given time, 
relative to the initial total glyburide content present in the dissolution medium (5 mg/500 

*i : ic'VJ r i'"- .'.'v^'r^.J-'! •!.:iicdN , !.f ' 

mL). The results are shown in Figure' 1, with the error bars representing the standard 
20- deviation:* v As the Figfrrt shows; t¥e glyburide coated beads of tjbW present invention 
showed a superior dissolution profile in the rate,' the extent, arid the variability of 
glyburide dissolved/released into the dissolution medium, compared to the commercial 
Micronase® and the pure bulk drug. 

25 Example 1 0: Comparative Dissolution Study II 

A comparative dissolution study was performed on three forms of an active, 
ingredient: the progesterone coated beads of Example 3, the seal coated, progesterone 
coated beads of Example 6, and the pure progesterone bulk drug. The dissolution study 
was performed using a USP dissolution type 2 apparatus. For each of the three forms, 

30 material equivalent to 1 00* mg bf progesterone was iiseil foir each duplicated dissolution 
niri in 900 mL of isotonic pH 7.4 phosphate buffer containing; 0.5% w/v of f ween 80. 
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• The dissolution medium was inriritkiried at 37 °C and constantly stirred at a speed of 1 00 
-v-qm^ were sampled at 30, 60, 120 and 180 minuteis.* At each time 

p^int 3 mL of the medium was sampled; and the medium was replenished with 3 mL of 
fresh buffer/Tween solution. The samples were filtered through a 0.45 filter 
5 immediately after the samplings The filtrates were then diluted in methanol to an 
appropriate concentration for a progesterone-specific HPLC assay. >;ru,. 

-The HPLG assay wks performed on a Varim 9010 system by injecting 50 jiL of 
the sample. The- sample was separated on a Phenbminex C 1 8 column by nothing a 
f ) mobile phase of 75:25 v/v ifhethaiiol/phosphate buffer (0.1 M potassium dihydrdgen 

10 . phosphate, pH adjusted to 3.5 using phosphoric acid), at a flow rate of 1 mL/min, at 
ambient temperature. Glyburide was detected by its UV absorption at 229 nm. : 

The reisults of the comparative disisolution measurement were expressed as the 
percent of progesterone dissolved/released in the dissolution medium at a given time, 
relative to the initial total progesterone content present in the dissolution medium (100 
15 mg/900 mL). The results are shown infigu^i2M; { As the Figure shows, the 1 
progesterone coated beads of the present invention, with or without a seal coating, 
showed superior dissolution profiles in both the rate and the extent of progesterone 
dissolved/released into the dissolution medium, compared to the pure bulk drug. 

20 Example 1 1 : Comparative Dissolution Study III - a -r-- 

A comparative dissolution study was performed on three forms of ah active 
ingredient: the progesterone coated beads of Example 3, the seal coated, progesterone 
coated beads of Example 6, and the pure progesterone bulk drug. Prometrium® is a 
capsule dosage form in which micronized progesterone is suspended in a blend of 

25 vegetable oils, The dissolution of the Prometrium® capsule was performed using a USP 
dissolution type 1 apparatus, and the dissolution of the other samples was performed 
using a USP dissolution type 2 apparatus. For each of the three forms, material 
equivalent to 1 00 mg of progesterone was used for each dissolution run in 900 mL of 
isotonic pH 7.4 phosphate buffer. The dissolution medium was maintained at 37 °C and 

30 constantly stirred at a speed of 1 00 ipm. The dissolution media were skmpled at 1 5, 30, 
45, 60 and 1 80 minutes. At each time point, 3 mL of the medium was sampled, and the 
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;i medium was, replenished with 3 mL of ,fresh buffer/Twcen solution. The .samples, were 
filtered through a 0.45 ji filter immediately after the sampling* The .filtrates were then 

. .diluted in methanol to an appropriate concentration for a progesterone-specific HPLC 
assay. ; "i-.r- . : : ; ; „ fi: i : .- - r .. , , lV ;,,t !Vl .,,,. :--t . vn ,w ^*,;\ 

5 The HPLG assay, was performed on a Varian 9010 system by injecting 50 \xL of 

the sample. The sample was separated on a Phenominex C 1 8 column by running a 
< mobUe p^e ; of 75:25 y/v methM M potassium dihydrogen 

phosphate, pH adjusted to 3,5. using phosphoric acid), at a flow rate of 1 mL/min, at 

ambient temperature. Glyburide, was detected, by its UV absorption at 22? nm. ■ , ? 
0 5 if The Sresults of the comparative dissolution measurement were expressed as the 

percent of progesterone dissolved/released iri the dissolution medium 5 at a given time, 
- relative to the initial total progesterone content present in the dissolution medium ( 1 00 

; mg/900 £ mL). Theresults .are shown in^i^^2&. : As die Figure show^ the :: r 
; progesterone coated beads of Ac present invention, , with or, without a seal coating, 

showed superior dissolution profiles jn both the rate and the extent of progesterone 

dissolved/released into the dissolution medium, compared to the commercial ; . 

Prometrium® and the pure bulk drug** ■ A ,->.- - ; .<-.., ,' : »*; > > ;> n> : 

Example 12: Comparative Dissolution Study IV 

A comparative dissolution study was performed comparing the rate and extent of 
dissolution of the protective coated, omeprazole coated beads of Example 7, the enteric 
coated, omeprazole coated beads of Example 8 and a commercially available omeprazole 
product (Prilosec®, available from Astra Zeneca). The dissolution study was performed 
using a USP dissolution type 2 apparatus. For each of the three dosage forms, material 
equivalent to 5 mg of omeprazole was used for each dissolution run in 500 mL of 
isotonic pH ,7.4 phosphate buffer. The dissolution medium was maintained at 37 °C and 
constantly stirred at a speed of 100 rpm. The dissolution media were sampled at 15, 30, 
45 and 60 minutes. At each time point, 3 mL of the medium was sampled, and the 
medium was replenished with 3 mL of fresh buffer. The samples were filtered through a 
0.45 n filto jinmediately after the. sampling. The filtrates were then diluted in methanol 
to an appropriate concentration for an omeprazole-specific HPLC assay. • 
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The HPLC assay was performed on a Varian 9010 system by injecting 50 jiL of 
the sample. The sample was separated on a Phenominex CI 8 column by running a 
mobile phase of 30;70 y/y acetonitrile/phosphate buffer (pH 7,4), at a; flow rate of 1 . 1 
mL/min, at ambient temperature. Omeprazole was detected by its UV absorption at 302 
nm. 

The results of the comparative dissolution m^ as the 

percent of omeprazole dissolved in the dissolution medium at a given time, relative to the 
initial total omeprazole content present in the dissolution mediurii (5 mg/500 mL). The 
resiiatsWshbwn'inTig^^r As thel^gurc^ beads of the ( 

present invention showed superior dissolution prbfiles in both the rate and the extent of 
omeprazole dissolved/released into the dissolution medium, compared to the commercial 
Prilose® product. 

Jhe^fojlowing non r limj^ that can be 

P^P?S£ ■SgP^nB t0 the present invention. It should be appreciated that the 
compositions can be prepared in Ihe absence of the active ingredients 'and appropriate, 
amounts of the active ingredients in any given dosage form {hen caribe administered 
together or separately with the composition. It should also be appelated that the 
compositions can further include additional additives, excipients, and other components 
for the purpose of facilitating the processes involving the preparation of the composition 
or the pharmaceutical dosage form, as described herein, as is well-known to those skilled 
in the art. 
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Example 13 'W>'~ ■'' WWt ''" -v 



. Si*'.'. 


Component 


Amount (g) 




Atorvastatin 


4 


wS--. 


Partially hydrqgenated [soybean oil 




• ; £ - * 






;:m ft 


Mpnomuls §Qr45 >(glyceiyl monolaurate) . , . 






Non-pareil seed (25/30 mesh)- * * Cr * 


120 7 






I'M i: • : " ; -■><.... 



3 



Example 14 



Component 


Amount (g) 


Alendronate sodium 


,?<U^L ,,,, - 


CrpmophprllH-40 (PEG-40 hydrpgenated castor oil) 


10Q :, / 


Caprnul MCM (glyceryl capiylate/caprate) ♦ ^ 


50 " -■ 


Sodium alginate - ' f/i < >■'!»■''-> 


•2^"- ~ w ' 


Water'* " • • - - •; 


5 


Non-pareil seed (25/30 mesh) 


200 



Example 15 



Component 


Amount (g) 


Ganciclovir 


100 


TocopheryJ PEG- 1000 succinate 


200 


Imwitor 191 (glyceryl monosteartte) 


30 


Water 


20 


Non-pareil seed (25/30 mesh) 


400 
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Example 16 



( j 





Component 


Amount (g) • 




Simvastatin 


20 > *v '■ ■ ' ■ •-' 




Hydrogenated castor oil 


40— 




Crodet O40 (PEG-40 oleate) 


200 


Example 17 




r "■ ■ ■ 


Component 


Amount (g) 




Zafirlukast ' ' " 


7 


i 


PEG- 150 monostearate 


50 awiiw- 




PEG-40 monosteirate 


80 




Peceol (glyceryl mbnooleate) 


15 - •• • ' - ' 



Example 18 



Component 


Amount 


Salmon calcitonin 


300,000 IU 


PEG-40 monostearate 


200g 


Glycerol monolaurate 


100 g ; - 


Water 


5g 
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Example 19 



Component 


Amount (g) r , t , ., 


Lovastatin .> 




Coenzyme Q10 : < ! 




PEG-40 stearate 


.i5o ; ;, ; ^ tf ,:;;?' 


Glycerol monolaiSate " . t f ; „ r 




Non-pareii seed* (25/30 mesh) 


200 



Example 20 



".or.- frv 



Component 


Ambuiit^ T 


Tacrolimus ^- : l r 


'57, 


Solulan C-24 ... 


43Q,., 


Distilled morioglycendes , ^ } ^ ot : , 


»4P, W5i'.'\ijft . : <> . .... 


Deoxycholic acid 


80 


Non-paieil seed (35/40 mesh) 


250 



Example 21 



Component 


Am o unt (g) . . ■ 


Rapamycin . , 


20 ; , 


PEG-40 stearate 


150 .,-.<. 


PEG- 150 stearate 


56 


Miglyol812 

— _ 


20 



(O.2003 Copyright Derwent Information Ltd. 



^0 01/37808 




Example 22 



Component 


Amount (g) - > - 


Piogijgz8^ ; ^ 


15 ■ ; 


Pureco 76 


20 


Lutro1OP20dd 4i 


30 ' ; - :;A 


PEG- 1 00 hydrdgenated castor oil 




PEG- 100 oleate (Crodet O-l 00) 




Non-pareil seed (2?/30 mesh) 





Example 23 



Component ' 


Amount (g) 1 " 


Oxaprozin 


50 l?,v:0 ^ : ' ; 


Saffloweroil •• J 


25 : " " 

- 


PEG-1 0 soya sterol (Nikkol BYS-20) 


25 - ; 


Myrj 52 * ^'"^ ■ ' 


150 


Non-pareil seed (25/30 mesh) 


300 



5 

Example 24 



Component 


Amount (g) 


Tretinoin 


50 


Capmul GMO-K 


50 • 


Sodium taurochblate 


100 


DPPC 


50 


DMPC 


50 
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Example 25 ,. ; ,.;;^V 



■' ! %r--;qrf:c. 



Component - • 




Celecoxib * ^* 


50 


Myrj52 ~ ""s^.T" 




Glycerol monblaurate " V " " ' " fc ; 




Hydrogehateil coconut oil 




Non-pareil seed (25/30 mesh)" ",: ■ ™ 7 





Example 26 





Amount^, , 0 


ReFocoxil? >.r~i~ 






160 } ; ; > 


7m\vitor312' -V" ~ '^r^r, 


20,:: . 


Hydrogcnated psdm oil (Softfsan 154)" 


20 iV f -.: v 



Example 27 



Component 


Amount (g) 


Fenofibrate 


100 

•- .•.A.\.\: 


Imwitor742> 7( ..... 


40 


iinwitor988 


40 ' 


Sodium alginate v 


4 ...... ,; .: .' 


CrodetO-40 ~ " 


120- , 


MyrjSl - > . " " 


120 <t: 


Water 


20 
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Example 28 



Component ■ ■ ■> .■■ i;^.:-? : v<-',- mnr-fA.-^-: ■>■[**■. 


Amount (g), 




'200-' '•'•'■*•■ : 5 


hpmc '' •• •"• -—■-><- ; 


$ 0 ; -• 

.. ......... . ii: .. ... ,4,.;.,. 


Myrj52 


130 


Arlacet 186 


20 

...... ■-, . -.r 



■ l :'-.^,itl:x-:^-:/n. r B * ■?■> 2 1 .-ires. : 'i -' rr- :U . 
5 The present invention may be embodied in other specific forms without departing 

from its spirit or essential characteristics. The described embodiments are to be 
considered in all respects only as illustrative and not restrictive. The scope of the 
invention is, therefore, indicated by the appended claims rather than by the foregoing 
description. AH changes which come within the meaning and range of equivalency of 
16-^c^ W 

=■ v.r ? -r. -..r« . ^ i>> . r- ..Oi v ;>i:- - ;» . 

.. i-i . '-t- !.•■■••;,'. J . ;-• . \'.j.v-. . . i »*;• i :■' . ,'!'t>.: -.:•..:.:...-„ -,V . 

- • .. ' i:- ' . ...••*'»•.•*•.,■ .:*; . .; • »■ '' ■"• ' •*. . ' ■ 

• \.? . * ...... •; '('. • c • r:: . = '. y ■ •:.*>■ t'n < 

. »: . ..: ,.v. t :"-t • ^. ' . \ • • , -11'..'. 

r:*- • " . ! -JV :* ' . ^ - f • • " ■'^ 
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CLAIMS 

1 . A pharmaceutical composition comprising a solid carrier, the solid carrier 
comprising a substrate and an eiica^ 

- , j >>^,^ . 

5 .encapsulation coat composes at least one pharmaceutical active ingredjent and at least 
one hydrophilic surfactant. .[ , J 

2. „ The pharmaceutical composition of claim 1 , wherein the active ingredient 
is a drug, a nutrient, a cosmeceutical, a diagnostic agent, a salt thereof, an isomer thereof, 

0 a derivative thereof, or a mixture thereof. 

3. The pharmaceutical composition of claim 1 , wherein the active ingredient 
is hydrophobic and has an intrinsic aqueous solubility of less than about 1 mg/mL 



5 



4, The pharmaceutical composition of claim 3, wherein the active ingredient 
is selected from the hydrophobic members of the group consisting of analgesics, anti- 
inflammatory agents, anthelmintics, anti-arrhythmic agents, anti-bacterial agents, anti- 
viral agents, anti-coagulants, anti-depressants, anti-diabetics, anti-epileptics, anti-fungal 
agents, anti-gout agents, anti-hypertensive agents, anti-malarials, anti-migraine agents, 
anti-muscarinic agents, antineoplastic agents, erectile dysfunction improvement agents, 
immunosuppressants, anti-protozoal agents, anti-thyroid agents, anxiolytic agents, 
sedatives, hypnotics, neuroleptics, Q-Blockers, cardiac inotropic agents, corticosteroids, 
diuretics, antiparkinsonian agents, gastro-intestinal agents, histamine receptor 
antagonists, keratolyses, lipid regulating agents, anti-anginal agents, cox-2 inhibitors, 
Ieucotriene inhibitors, macrolides, muscle relaxants, nutritional agents, opioid analgesics, 
protease inhibitors, sex hormones, stimulants, muscle relaxants, anti-osteoporosis agents, 
anti-obesity agents, cognition enhancers, anti-urinary incontinence agents, nutritional 
oils, anti-benign prostate hypertrophy agents, essential fatty acids, non-essential fatty 
acids, and mixtures thereof. 
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: 5. r The plwfmaceutic^ 

is selected from the group consisting of acihretin- ^beridazole, albuterol, ! 
aminogluthemide, amiodarone, amlodipine, amphetamine, amphotericin B, atorvastatin, 
atovaquone, azithromycin, baclofen, beclomethsone, benezepril, benzonatate, 
5 betamethasone, bicadutanid^ calcifediol, 
calciprotiene, calcitriol, camptothecan, candesartan, capsaicin, carbamezepine, carotenes, 
celecoxib, cerivtstatin, cetrizine, chlorpheniramine, cholecalciferol, cilostazol, 
cimetidine, cinnarizine, ciprofloxacin, cisapride, clarithromycin, clemastine, clomiphene, 
( J clomipramine, clopidrogel, codeine, coenzyme Q 10, cyclobenzaprine, cyclosporin, 

1 0 danazol, dantrolene, dexchlopheniramine, diclofenac, dicoumarol, digoxin, dihydro 
epiandrosteirone, dihydroergotamine, dihydrotachysterol, dirithromycin, donepezil, 
efavirenz, eposartan, ergocalciferol, ergotamine, essential fatty acid sources, etodolac, 
etoposide, famotidine, fenofibrate, fentanyl, fexofenadine, finasteride, flucanazole, 

-""'-Hfi^ gabapehtin, 

15 ^emfi&ozilf glibeiiclamide, glipizide, glybuifide, glymepnde, ^seofijvm;hal6fantrine, 
' ■ ibiiprbfeh, irtfej^artari; irihbtecah', isosorbide Hinitraie, isotreinoini; itracbnaiolef r : 
'iv^'tetui;'kdt6^bi&ol^ ketorolac, laimottgihe, l^ospri^lierieftunomiSe- lisinopril, 
lo^eriaimide; ioratadiheV Ibvastatin, L-tthryrokihe^ luteiii; lycopenej medroxyprojgesterone, 
' ifMl^stdne^inefio acetate!, metKadone, metHox^^mi^hidazole, 

20 mieforiid^ole^micdriazoi^ 'mid^lkm ■ miglitol, minoxidil, mitbxffitronermSntelukast, 
( f ) '■ nabunietbne, naJbtiphine; riaratiptan, helfiniVir, nifedipine; hilsolidipine, nilutariide, 

nitrofurantoin, nizatidine, omeprazole, oprevelkinj osteradiol, oxaprozin, paclitaxel, 
paricalcitol, paroxetine, pentazocine, pioglitazbne, pizofetin, pravastatin, prednisolone, 
probucol, ; progesterone, pseudo-ephedrine, pyrido^igmine, rabeprazole, raloxifene, 

25 refoc^xib, repaglinide; rifabutine, rifapehti 

rosigiltazone, saquinavir, sertraline, sibutramine; sildenafil citrate, simvastatin^ siirolimus, 
spironolactone, sumatriptan, tacrine, tacrolimus, tamoxifen, tamsulosiiu taiTgretin, 
tazarotene, telmisartan, teniposide, terbinafme, terzosin, teti^ydrocarihabmbl, tiagabine, 
ticlidopine, tirofibran, tizanidine, topiramate, topotecan, toremifene, tramadol, tretinoin, 

30 troglitazone, trovafloxacin, ubidecarenone, valsartan, yenlafaxine, vertoporfin, 
vigabatrin, vitamin A, vitamin D, vitamin E, vitamin it, zafirlukast, zileuton, . 
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i zolmitriptan* Zolpidem, zopjclone, pharaa^ulically acceptable salts, isomers, and 
derivatives thereof, and mixtures thereof. \. j: . , ,, { . t . r : 

6. Hie pharmaceutical composition of claim 1, wherein the active ingredient 
5 " is a hydrophilic active ingredient havingWapparent water solubility of at least about 

/• The pharmaceutical composition of claim 6, wherein the active ingredient 
3 ^*^^ c j^™& a cytokine, a p^ti^o^etic^a 'f^Qde/a proteiiiC a toxoid, a • ' ^ ! 

serum, an antibody, a vaccine, a nucleoside, a n^eoti^ a portion of graedci^^, a 
nucleic acid, or a mixture thereof. ( ' 



10 



i. r ^pp : Rte^utica] comppsitipnofcW y^erein the actjve ingrpdient 
. ■■■■'•:1 s ? e J?S^ d fr?™ *e hydrophilic members ofthe ^up coiisisting of analgesics, anti- 
15 inflaipmatpry agents, imthe^ toti-bacteriaJ. agente, and- 

!!!W?(W?^ u PP r ^^» anxiolytic agente, 

20 hyP5S49.^«¥ro^«, p-Blockers, cardiac inotropic agents, corticosteroids, 

4 iL ^etics, Mti-p^kiii^nian agents, gastro-intestinal agents, histamine receptor u 
antagonists, keratolytics, lipid regulating agents, anti-anginal agents, cox-2 inhibitors, 
Ic !Jg??!FP c inhibitors, macrolides, muscle relaxants, nutritional agents, opioid analgesics, 
protease inhibitory sex honnpnes, stimulants, muscle relaxants, anti T psteoporosis agents, 
25 ^ t !:.?. l ?? s * t y a S ent ?>. cognition enhancers, anti-urinary incontinence agents, nutritional 
0 ^v^fiT^?i^WPTPState hypertrophy agents, essential fatty acids, non-essential fatty 
( ;...acids,,^d.mwto^ thereof. : , . w , ... 

9. The pharmaceutical composition of claim 8, wherein the active ingredient 
30 is selected from the group consisting of acarbose; acyclovir; acetyl cysteine; ' 
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• acetylcholine chloride; alatrofloxacin; alendronate; alglucerase; amantadine 
hydrochloride; ambenomium; amifostine; amiloride hydrochloride; aminocaproic acid; 
amphotericin B; antihemophilic factor (human); antihemophilic factor (porcine); 
antihemophilic factor (recombinant); aprotinin; asparaginase; atenolol; atracurium 
5 besylate; atropine; azithromycin; aztreonam; BCG vaccine; bacitracin; becalermin; 
belladona; bepridil hydrochloride; bleomycin sulfate; calcitonin human; calcitonin 
salmon; carboplatin; dapecitabine; capreomycin sulfate; cefamandole nafate; cefazolin 
sodium; cefepirae hydrochloride; cefixime; cefonicid sodium; cefoperazone; cefotetan 
f ' ) disodium; cefotoxi me; cefoxitin sodium; ceftizoxime; ceftriaxone; cefiiroxime axetil ; 

10 cephalexin; cephapirin sodium; cholera vaccine; chrionic gonadotropin; cidofovir; 
.. cisplatin; cladribine; ciidinium bromide; clindamycin and clindamycin derivatives; 
ciprofloxacin; clondronate; colistimethatc sodium; colistin sulfate; cortocotropin; : 
cosyntropin; cromalyn sodium; cytarabirie; daltaperin sodium; danaproid; deferoxamine; 
denileukin diftitox; desmopressin; diatrizoate megluamine and diatrizoate sodium; 
15 .. dicyclomine; didanosine; dirithromycin; dopamine hydrochloride; dornase alpha;- < 
doxacurium chloride; doxorubicin; editronate disodium; elanaprilat; enkephalin; 
enoxacin; enoxaprin sodium; ephedrine; epinephrine; epoetin alpha; erythromycin; esmoi 
hydrochloride; factor IX; famciclovir, fludarabine; fluoxetine; foscarnet sodium; 
ganciclovir; granulocyte colony stimulating factor; granulocyte-macrophage stimulating 
20 factor, growth hormones- recombinant human; growth hormone- bovine; gentamycin; - 
( j glucagon; glycopyrolate; gonadotropin releasing hormone and synthetic analogs thereof; 

GnRH; gonadorelin; grepafloxacin; hemophilus B conjugate vaccine; Hepatitis A virus 
vaccine inactivated; Hepatitis B virus vaccine inactivated; heparin sodium; indinavir 
sulfate; influenza virus vaccine; interleukin-2; interleukin r 3; insulin-human; insulin 
25 lispro; insulin procine; insulin NPH; insulin aspart; insulin glargine; insulin detemir, 
interferon alpha; interferon beta; ipratropium bromide; isofosfamide; japanese 
encephalitis virus I vaccine; lamivudine; leiicovorin calcium; leuprolide acetate; 
levbfloxacin; lincomycin and liricomycin derivatives; lobucavir; lomefloxacin; 
loracarbef; mahnitol; measles vims vaccine; rrieningococcal vaccine; menotropins; 
30 mephexizblate bromide; mesalmine; methanamine; methotrexate; methscopolamine; 

metiToririin hydrochloride; metrdproiol; mezbcillin sodium; mivacurium chloride; mumps 
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viral vaccine; nedocromil sodium; neostigmine bromide; neostigmine^methyl sulfate; 
neutontin; norfloxacin; octreotide acetate; ofloxacin; olpadronate; oxytocin; pamidronate 
disodium; pancuronium bromide; paroxetine; pcfloxacin; pentamindine isethionate; 
pentostatin; pentoxifylline; periciclovir; pcnjagastrin; phentolamine mesylate; ^ 
5 phenylalanine; physostigmihe salicylate;plague vaccine; piperacillin sodium; platelet 
derived growth factor-human; pneumococcal vaccine polyvalent; polioyirus vaccine 
inactivated; poliovirus \ vaccine live (OPV); polymixin B sulfate; ptalidoxine chloride; 
pramlintide; pregabalin; propofenone; propenthaline bromide; pyridostigmine bromide; 
rabies vaccine; residronate; ribavarin; rimantadine hydrochloride; rotavirus vaccine; ^ 

if- *'* 

1 0 salmetrol xinafoate; sincalide; small pox vaccine; solatol; somatostatin; sparfloxacin; 

spectinomycin; stavudine; streptokinase; strepiozocin; suxamethonium chloride; tacrine 

hydrochloride; terbutaline sulfate; thiopeta; ticarcillin; tiludronate; timolol; tissue type 
j plasminogen activator, TNFR:Fc; TNK-tPA; trandolapril; trimetrexate gluconate; 

trospectinomycin; trovafloxacin; tubocurarin chloride; tumor necrosis factor; typhoid 
15 vaccine live; urea; urokinase; vancomycin; valaciclovir; valsartari; varicella virus vaccine 

live; vasopressin and vasopressin derivatives; vecoronium bromide; vinblastin; . 

vincristine; vinorelbine; vitamin B12 ; warfarin sodium; yellow fever vaccine; ■> 

zaleitabine;-zanamavir; zolandronate; zidowdihe; phamiaceutically accepfable salts, 

isomers and derivatives thereof; and mixtures thereof ^ -.wnt*-:- 

10. The pharmaceutical composition of claim 1 , wkereiri th6 at least one ^ 
hydrophilic surfactant comprises a non-ionic hydrophilic surfactant having an HLB value 
of at least about 10. 

25 II. The pharmaceutical composition of claim 1 0, wherein the non-ionic 

hydrophilic surfactant is selected from the group consisting of al^lglucosides; 

alkylmaltosides; alkylthioglucosides; lauryl macrogolglycerides; polyoxyethylene alkyl 

ethers; polyoxyethylene alkyljphenols; polyethylene glycol fatty acids esters; 

polyethylene glycol glycerol fatty acid esters; polyoxyethylene sorbitan fatty acid esters; 
30 polyoxyeAyiene-polyoxypropylene block copolymers; polyglycerol fatty acid esters; 

polyoxyethylene glycerides; polyoxyethylene sterols, derivatives, and analogues thereof; 
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polyoxyethylene vegetable oils; polyoxyethylene hydrogenated vegetable oils; reaction 
mixtures of polyols and at least one member of the group consisting of fatty acids, 
glycerides, vegetable oils, hydrogenated vegetable oils, and sterols; tocopherol 
polyethylene glycol succinates; sugar esters; sugar ethers; sucroglycerides; and mixtures 
thereof. ■ . , ■ . , 

- 12. 3 The pharmaceutical composition of claim 1 , wherein the at least one 
hydrophilic surfactant comprises an ionic surfactant ■< v-P * v - : 

• v 13. : The pharmaceutical composition of claim 12, wherein the ionic surfactant 
is selected from the group consisting of alky 1 ammonium salts; bile" acids arid salts, 
analogues, and derivatiyes.thereof; fatty acid derivatives of amino aciids, carnitines, 
oligopeptides, and polypeptides; glyceride derivatives of amino acids, oligopeptides, and 
polypeptides; acyl lactylates; mono-,diacetylated tartaric acid esters of mono- 
,diglycerides; succinylated monoglycerides; .citric acid esters of mono- y diglycerides; 
alginate salts; propylene glycol alginate; lecithins and hydrogenated lecithins; : . 
lysolecithin and hydrogenated lysolecithins; lysophospholipids and derivatives thereof; 
phospholipids and derivatives thereof; salts of alkylsulfates; salts of fatty acids; sodium 
docusate; and mixtures thereof. 

14. The pharmaceutical composition of claim 1 , wherein the substrate is a 
powder or a multiparticulate. 

. .1 5. , v The pharmaceutical composition of claim 1 , wherein the substrate is an 
additive, an active ingredient or a mixture thereof. r - v - 

16. J; The phianhaceutical cbmpdisitio^ 
aidditive comprising asolufcilizer, ^enz)roe inhibitor, an ^ti-adherent, an * ' 
anticoagulant; an &tifoamhg agenVan antioxiclantl a binder, a TbufferMt,V chelating 
agent, a coagulant, a cblorants or bpaqu^^ 
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j filler, a disintegrant or super disintegrant, a hydrogen bonding agents a flavorant or 
desensitizer, an ion-exchange resin, a plasticizer, a preservative* a solvent, a sweetener, a 
thickener, or a mixture thereof! ^ i- • - . t y :r^^; : i.jv, 

5 1 7. The pharmaceutical composition of claim 1 5, wherein the substrate is a 

multiparticulate comprised of a granule, a pellet, a bead, a spherule, a beadlet, a 
microcapsule, a millisphere, a nanocapsule, a nanosphere, a microsphere, a platelet, a 
tablet or a capsule. .-:il:^^v\: »i v. ;., v<*>mi -xlu- c.5>v-. 

.Ut.?; ■ 18. ^ u The pharmaceutical composition of claim 1, wherein the solid carrier is a 
bead, a beadlet, a granule, a spherule; a pellet, a microcapsule, a microsphere,- a «■ 
nanosphere, a film, a wafer, a sprinkle, ah implant, a troche, a lozehge • a platelet, a 
nanocapsule or a strip, : • % --f - ;>r,. M ':vw * , : t>:^ ,.c&j«Ajv 

15 v i£ " The pharmaceutical composition of claim 1, wherein the encapsulation 
coat further comprises "at least one lipophilic additive selected from the group consisting 
of lipophilic surfactants and tnglycerides.' ^ v ' ■"■ u '*"' "■*" ,Jt "' : 

20. The pharmaceutical composition of claim 19, wherein the lipophilic 

i 

20 additive is selected from the group consisting of alcohols; polyoxyethylene alkylethers; 
fatty acids; bile acids; glycerol fatty acid esters; aceiylated glycerol fatty acid esters; 
lower alcohol fatty acids esters; polyethylene glycol fatty acids esters; polyethylene 
glycol glycerol fatty acid esters; polypropylene glycol fatty acid esters; polyoxyethylene 
. glycerides; lactic acid derivatives of mono/diglycerides; propylene glycol diglycerides; 

25 sorbitan fatty acid esters; polyoxyethylene sorbitan fatty acid esters; polyoxyethylene- 
polyoxypropylene block copolymers; transesterified vegetable oils; sterols; sterol 
derivatives; sugar esters; sugar ethers; sucrpglycfOTdes; pplyq£ye%lene vegetable oils; 
polyoxyethylene hydrogenated vegetable oils; reaction mixtures of polyols and at least 
one member of the group consisting of fatty acids, glycerides, vegetable oils, . 

30 hydrogenated vegetable oils, and sterols; and mixtures thereof 
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* 21, the phiannaceut)^ 19, Wheriein the lipophilic 

additive is a triglyceride selected from the group consisting ^fvegetkble biisr Fish oils, 
animal fats, hydrogenated vegetable oils, partially hydrogenated vegetable oils, synthetic 
5 triglycerides, modified triglycerides; fractionated triglycerides, and mixtures thereof. 

: 22. v ivThs pharmaceutical composition of claim 1, wherein the solid carrier is 
; enteric coated^ coated for fast disintegration, seal coated, film coated; barrier coated, 
compress coated, or coated with an enzyme-degradable coating. . \&> 

10 

23. ,. \i The pharmaceutical composition of claim 1; wherein the composition is 
encapsulated, extruded, compressed; pelletized, coated, mixed, granulated, crystallized, 
lyophilized or molded. < i h.:^r> , 

15 v 24. : ; The pharmaceutical composition of claim 1 in the foim of a capsule, a 
tablet, an ovule, a suppository, a wafer, a chewable tablet, a buccal tablet, a sub-lingual 
tablet, a quick-dissolve tablet, an effervescent tablet, a granule, a pellet, a bead, a pill, a 
sachet, a sprinkle, a film, a dry syrup, a reconstitutable solid, a suspension, a lozenge, a 
troche, an implant, a powder, a triturate, a platelet, or a strip. 

25. The pharmaceutical composition of claim 1 , wherein the composition is 
formulated for immediate release, pulsatile release, controlled release, extended release, 
delayed release, targeted release, or targeted delated release. 

25 26. The pharmaceutical composition of claim 1 , wherein the composition is 

formulated for oral, nasal, ocular, urethral, buccal, transmucosal, vaginal, topical or 
rectal delivery. ; , „^<.,- t 
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27. A method of administering an active ingredient to a mammal, the method 
comprising adrmnistering to the mjunmal a dosage form of die pharmaceutical 
composition of claim 1. ■ 

28. . The method of cl^ 

Ta ^ '29. v. ; . A pharmaceutical composition comprising a solid carrier, flie solid carrier 
comprising atleast one phannaceutical :active ingredient and at least one hydrophilic 
surfactant h'-^t /- dtfzktt--* ^-n*?-; 10 ,bs«:or hh- ;\ t . : "'l 

-i- *rf 30. The pharmaceutical composition 6f claim 29, wherein the active 
ingredient is hydrophobic and has an intrinsic aqueous solubility of less than about 
1 mg/niL. i -i .i-irW' 

?:+i?-U>.31., The pharmaceutical composition of claim 29* wherein the active 
, ingredient is a hydrophilic active ingredient having an apparent water solubility of at 
least about l mg/mLv ? ... • K ..v.*i?u .*vu.i -,: V .-..l^ .. ^V-. 

32. The pharmaceutic composition of claim 29, wherein the at least one 
hydrophilic surfactant comprises a non-ionic hydrophilic surfactant having an HLB value 
ofat least about 10, 



33. The pharmaceutical composition of claim 29, wherein the at least one 
hydrophilic surfactant comprises an ionic surfactant 

34. A method of administering an active in^edient to a mammal, the method 
comprising administering to the mammal a dosage form of the pharmaceutical 
composition of claim 29. 
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35. The method of claim 34, wherein the mamma] is a human. 

36. A pharmaceutical composition comprising a solid carrier, the solid carrier 
comprising at least one pharmaceutical active ingredient, at least one hydrophilic 

5 surfactant, and at least one lipophilic additive selected from the group consisting of 
lipophilic surfactants and triglycerides. 

37. A method of administering an active ingredient to a mammal, the method 
comprising administering to the mammal a dosage form of tlie pharmaceutical 

10 composition of claim 36. - " c 

38. The method of claim 37, wherein the mammal is a human. 
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Figure 1 Dissolution of glyburide (5 mg equivalent) in PBS (500 ml) 
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Present Invention; Example 2 " 
Commercial Product; Micronase 
Pure Bulk Drug 
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Figure 2A Dissolution of progesterone (100 mg equivalent) in 0.5% Tween 80 in 
PBS (900 ml) 
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Present Invention; Example 3 
Pure Bulk Drug 



60 



120 



— i 
180 



Time (min) 



(C) 2003 Copyright Derwenl Information Ltd. 




(C) 2003 Copyright Derwent Information Ltd. 




INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/US00/32255 



A. CLASSIFICATION OF SUBJECT MATTER \ 
IPC(7) :A61K 9/14 # 9/16, 9/20. 9/46. 9/48, 9/50, 9/54 
US CL : Please See Extra Sheet. 

According to International Patent Classification (IPC) or to both 



national classification and IPC 



FIELDS SEARCHED 



Minimum documenution searched (classification system followed by classification symbols) 
U.S. : 424/422, 435,436,441,451,457,458,464,466, 468.490.497, 498 



Documentation searched other than minimum documentation to the extent that such documents are 



included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of die relevant passages 



~ Relevant to claim No. 



X 
X 
X 
X 



US 4,849,227. A. (CKO) 18 July 1989, see eoiuem 7, line 35 
through column 8, line 36, columns 9-11, example L \ 

US 4,717,569 A (HARRISON et al) 05 January 1988; see column 3, 
lines 41-68, examples 2-5, claims 1-4. 

US 5,573,783 A (DESIENO et al) 12 November 1996, see columns 
2-8, example 3. 

US 5,340,589 A (STETSKO et al) 23 August 1994, see columns 3-4, 
example 1, claim 1. . . - O • >? , 



1-38 
1-38 
1-38 
1-38 



| | Further documents are listed in the continuation of Box C. Q *See patent family annex. 



Specie! csutgcrim of cited documents. 

document defsnia| iht genera) stele of the art which b bet considered 
lo bo of particular relevence 

esriter doeumanl published od or after the international filin| dale 

document which may throw doubt* on priority claim (t) or which » 
sited to catsbinh the publioalion date or another eiution or other 
specie) recson (ee specified) - 

document referrini lo an on! du closure, inc. exhibition or other 



bur doeumant published sftv lha snuroeikmet filing date or priority 
dels end not in conflict with the application but cited to understand 



i of perticutaf relevenoa; lh« claimed invention cannot be 
considered novel or cannot bt e on i ids red to involve an inventive ttcp 
when die document is taken stone 

document of particular relevant*; the elaknad invention cannot be 
considered to invoke en inventive step when the document is 
combined with one or nan other such docun 
bain} obvious to i person skilled in the en 



document published prior to the international film* date but liter than 
the priority date claimed 



document member of the i 



family 



Date of the actual completion of the international search 
30 JANUARY 2001 



Date of mailing of the international search report 

;0 MAR200J 




Name and mailing address of the ISA/US 
Commtutoncr of Patents and Trademark* 
Box PCT 

Washington, D C. 20231 
Facsimile No. (703) 305-3230 



(703) 308-1235 



Form PCT/ISA/210 (second sheet) (July 1P98)« 



(C) 2003 Copyright Derwent Information Ltd. 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/USOO/32255 



A. CLASSIFICATION OF SUBJECT MATTER: 
USCL : 

424/422, 435. 436, 441. 451. 457. 458. 464. 466. 468. 490. 497. 498 



Form PCT/ISA/210 (exira sheet) (July 1998)n 



(0 2003 Copyright Derwent Information Ltd. 




(0 2003 Copyright Derwent Information Ltd. 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




BLURRED OR ILLEGIBLE TEXT OR DRAWING 



fWUE BLANK <u$ra> 



